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(54) FUEL CELL DEVICE AND METHOD OF OPERATING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell device having 
the high load responsiveness and capable of stably progressing 
the steam reform reaction at a predetermined temperature 
even if the quantity of the fuel to be supplied to a reformer is 
fluctuated with a fluctuation of a load request to the fuel cell, 
and to provide a method of operating the fuel cell device. 
SOLUTION: This fuel cell device 1 is provided with a fuel cell 
FC having an electrolyte membrane EM pinched by an anode A 
and a cathode C t a fuel supply means 10 for supplying the fuel 
to a reformer 30, a water supply means 20 for supplying water 
to the reformer, an evaporation unit 1 10 for evaporating the fuel 
and the water, and a temperature raising unit 100 having a 
combustion catalyst and burning a part of the fuel in the 
mixture gas of the fuel and water flowing out of tree 
evaporation unit by using the combustion gas containing oxygen 
to raise the temperature of the mixture gas of the fuel and 
water to a temperature appropriate for the progress of the 
steam reform reaction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While supplying the anode reaction gas which was equipped with the fuel cell which has the 
polyelectrolyte pinched by the anode and the cathode, and was generated by the reformer to said anode In 
the fuel cell equipment which supplies cathode reaction gas to said cathode, is made to carry out 
electrochemical reaction with said anode and said cathode, respectively, and generates power A fluid supply 
means for reforming to supply the fluid for reforming containing a fuel and water to said reformer, The 
evaporator which it is prepared [ evaporator ] on the gas line which connects said fluid supply means for 
reforming and said reformer, and evaporates said fluid for reforming, It is prepared on the gas line which 
connects said evaporator and said reformer. And the temperature up section which carries out the 
temperature up of the fluid for reforming concerned even to the temperature suitable for advance of a steam- 
reforming reaction by burning said some of fuels in said fluid for reforming which flows out of said 
evaporator using the gas for combustion which has the combustion catalyst and contains oxygen, Fuel cell 
equipment characterized by preparation ******. 

[Claim 2] The quantity-of-gas-flow adjustment means for combustion established on the gas line which 
connects a gas supply means for combustion to supply said gas for combustion to said temperature up 
section, and said temperature up section and said gas supply means for combustion, A fluid thermometry 
means for reforming to measure the temperature of said fluid for reforming which is prepared on the gas line 
which connects said temperature up section and said reformer, and flows out of said temperature up section, 
Fuel cell equipment according to claim 1 characterized by having further the control means which controls 
said quantity-of-gas-flow adjustment means for combustion based on the temperature of said fluid for 
reforming measured by said fluid thermometry means for reforming. 

[Claim 3] The reforming section in which said reformer generates the reformed gas which contains 
hydrogen and a carbon monoxide from said fluid for reforming by the steam-reforming reaction, The 
selective oxidation section which introduces said reformed gas and the gas for selective oxidation containing 
oxygen, and carries out selective oxidation of the carbon monoxide in the reformed gas concerned, A gas 
supply means for selective oxidation to supply said gas for selective oxidation to said selective oxidation 
section, The quantity-of-gas-flow adjustment means for selective oxidation formed in the gas line which 
connects said selective oxidation section and said gas supply means for selective oxidation, It has a 
reforming section thermometry means to measure the internal temperature of the reforming section 
concerned prepared in said reforming section. Said control means Fuel cell equipment according to claim 2 
characterized by controlling further said quantity-of-gas-flow adjustment means for selective oxidation 
based on the internal temperature of said reforming section measured by said reforming section thermometry 
means. 

[Claim 4] A gas supply means for partial oxidation to supply the gas for partial oxidation containing the 
oxygen for carrying out partial oxidation of said fuel in said reforming section, It has further the quantity-of- 
gas-flow adjustment means for partial oxidation established on the gas line which connects said reforming 
section and said gas supply means for partial oxidation. Said control means The fuel reformer according to 
claim 3 characterized by controlling further said quantity-of-gas-flow adjustment means for partial oxidation 
based on the internal temperature of said reforming section measured by said reforming section thermometry 
means. 

[Claim 5] the pressure of the fluid in the outlet of said quantity-of-gas-flow adjustment means for 
combustion - abbreviation - the pressure-regulation means which keeps constant - further - having - said 
gas-supply means for combustion — said quantity-of-gas-flow adjustment means for combustion — 
abbreviation - the fuel cell equipment according to claim 3 or 4 characterized by being able to supply said 
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gas for combustion by the fixed pressure, and said quantity-of-gas-flow adjustment means for combustion 
opening and closing intermittently the gas line which connects said temperature-up section and said gas- 
supply means for combustion. 

[Claim 6] the moving core attached in the valve element which opens and closes the passage where said 
quantity-of-gas-flow adjustment means for combustion was formed in the valve body, and said moving core 
— a wrap — the electromagnetism arranged like — the fuel cell equipment according to claim 5 characterized 
by being a solenoid valve equipped with a coil. 

[Claim 7] It has further a pulse generating means to generate the pulse for impressing driver voltage to a coil 
intermittently, said electromagnetism — said control means Based on the temperature of said fluid for 
reforming measured by said fluid thermometry means for reforming, the opening-of-traffic time amount and 
closedown time amount of said quantity-of-gas-flow adjustment means for combustion are defined. Fuel cell 
equipment according to claim 6 characterized by making said pulse generating means generate the pulse 
according to the opening-of-traffic time amount concerned and closedown time amount. 
[Claim 8] It has the fuel cell which has the polyelectrolyte pinched by the anode and the cathode. While 
supplying the anode reaction gas generated by the reformer to said anode, cathode reaction gas is supplied to 
said cathode from a cathode reaction gas supply means. In the operating method of fuel cell equipment 
which carries out electrochemical reaction with said anode and said cathode, respectively, and generates 
power On the gas line which connects the evaporator which evaporates the fluid for reforming containing 
the fuel supplied to said reformer, and water, and said reformer Prepare the temperature up section which 
has a combustion catalyst, and the temperature up of the fluid for reforming concerned is carried out by 
burning said some of fuels in said fluid for reforming which flows out of said evaporator using the gas for 
combustion containing oxygen. The operating method of the fuel cell equipment characterized by making 
internal temperature of said reformer into the temperature suitable for advance of a steam-reforming 
reaction. 

[Claim 9] The operating method of the fuel cell equipment according to claim 8 characterized by setting up 
the amount of said gas for combustion which measures the temperature of said fluid for reforming which 
circulates the inside of the gas line which connects said temperature up section and said reformer, and is 
supplied to said temperature up section based on the temperature concerned. 

[Claim 10] The operating method of the fuel cell equipment according to claim 9 characterized by setting up 
the rate of the supply duration of said gas for combustion and supply interruption time amount which supply 
the inside of the gas line which connects said temperature up section and said reformer to said temperature 
up section based on the temperature of the circulating fluid for reforming. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the fuel cell equipment made to generate power 
with the fuel cell which has the polyelectrolyte pinched by the anode and the cathode, and its operating 
method about fuel cell equipment and its operating method. 
[0002] 

[Description of the Prior Art] The fuel cell which has from the former the electrolyte pinched by the anode 
and the cathode is known, this kind of fuel cell has high generating efficiency in a low-temperature 
operating space especially from a certain thing for which the electrical energy generated according to the 
electrochemical reaction using the fuel gas (anode reaction gas) and the gas for oxidation (cathode reaction 
gas) as an electrode active material is taken out direct picking. Therefore, according to the fuel cell 
equipment as a generation-of-electrical-energy unit equipped with the fuel cell, recovery of the heat energy 
which becomes possible [ attaining high total energy efficiency ] as compared with the heat engine which 
receives constraint of the Carnot efficiency, and is generated in connection with electrochemical reaction is 
also easy. 

[0003] As the electrode active material and electrolyte of a fuel cell, it is common to use hydrogen, oxygen, 

and a proton conductivity electrolyte, in an anode, in a cathode, the electrode reaction shown, respectively 

advances at following (1) ceremony, all the cell reactions shown in (3) types as a whole advance at it, and 

electromotive force occurs at it in this case at (2) types. 

H2->2H++2e---(l) 

(1/2) 02+2H++2e-->H20 - (2) 

H2+(l/2) 02->H20 - (3) 

[0004] Although the fuel cell which generates power according to such electrochemical reaction is classified 
according to an electrode active material, an electrolyte, operating temperature, etc., since the formation of 
small lightweight is easy for the so-called polyelectrolyte mold fuel cell (PEFC) which used the 
polyelectrolyte as an electrolyte especially, the utilization as a power source of migration cars, such as an 
electric vehicle, or a small cogeneration system is expected. In a polyelectrolyte mold fuel cell, the cation 
exchange membrane (solid-state polyelectrolyte film) which has proton conductivity as an electrolyte is 
used. And the hydrogen content gas generated by carrying out steam reforming of a methanol or a 
hydrocarbon system Hara fuel called natural gas as fuel gas is used, and air is used as gas for oxidation. 
[0005] Usually, rather than the operating temperature (for example, about 60-80 degrees C) of a 
polyelectrolyte mold fuel cell, since the steam-reforming reaction for obtaining fuel gas does not advance 
unless it is a hot temperature field (for example, about 250 degrees C), a original fuel cannot be supplied to a 
direct anode and internal reforming of it cannot be carried out. Therefore, a reformer is installed in the 
exterior of a fuel cell and it is made to generate in the reformer concerned. 

[0006] The usual reformer is considered as the configuration which has the reforming section which 
performs a steam-reforming reaction, and the selective oxidation section which introduces the reformed gas 
made to generate by the steam-reforming reaction, and oxidizes the carbon monoxide in the reformed gas 
concerned alternatively. For example, when carrying out steam reforming of the methanol as a fuel, a 
methanol and water are supplied to a reformer from a fuel tank and a water tank, respectively, and a steam- 
reforming reaction is made to perform in the reforming section first, if the generation reaction of the fuel gas 
in this reformer is explained. It is considering as the mixed gas which has the temperature (for example, 
about 250 degrees C) which heated the methanol and water which mixed them beforehand at this time 
before supplying a methanol and water to the reforming section of a reformer in order to advance the steam- 
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reforming reaction of the reforming section efficiently, installed the evaporator in the inlet port of a reformer 
further, and were mixed, and was suitable for the steam-reforming reaction. As a method of heating in this 
evaporator, the heating unit (heating and evaporator) equipped with the burner, the combustion catalyst, etc. 
is prepared in an evaporator, for example, and the method which the methanol (fuel) and water which are 
supplied to a reformer through a heat transfer wall are heated [ method ], and evaporates them is learned. 
[0007] And the conversion reaction of the carbon monoxide shown by the decomposition reaction of the 
methanol in which a steam-reforming reaction is shown by the following (4) formulas, and (5) formulas is 
said to go on to coincidence, and the reaction of (6) types occurs as a whole. Usually, in order to fully 
advance the hydrogen generation reaction shown in (6) types, the water of an excessive amount is supplied 
to the reformer. Moreover, if needed, air or pure oxygen is made to mix in the mixed gas of a methanol and 
water, and the partial oxidation reaction of the methanol shown in the following (7) types may be advanced. 
CH3 OH->CO+2H2-90.9 kJ/mol - (4) 
CO+H2 O->CO2+H2+41.0 kJ/mol - (5) 
CH3 OH+H2 0->C02+3H2-49.8 kJ/mol -- (6) 
CH30H+1/202 ->CO+H2 0+H2+151.6 kJ/mol - (7) 

[0008] In the reformed gas generated by the steam-reforming reaction, a certain amount of carbon monoxide 
is contained so that clearly from the above-mentioned (4) - (7) type. If the reformed gas containing such a 
carbon monoxide is used for the system of reaction which supported the precious metal catalyst, introducing 
it into it directly, in the field where reaction temperature is comparatively low, a carbon monoxide will act 
as catalyst poison to a precious metal catalyst. Therefore, oxygen is supplied to reformed gas and the 
selective oxidation reaction of the carbon monoxide shown in the following (8) types is made to usually 
perform in the selective oxidation section in the temperature field (for example, about 120-200 degrees C) of 
mist or low temperature from a reforming reaction. Thereby, as compared with hydrogen concentration, fuel 
gas with very low carbon monoxide concentration is generated. 
CO+1 / 202 ->C02 +284.7 kJ/mol - (8) 

[0009] Here, when using fuel cell equipment as a power source of migration cars, such as an electric 
vehicle, or a small cogeneration system, to change the load demand to a fuel cell, it is necessary to change 
the amount of supply of the fuel gas supplied to a fuel cell to compensate for fluctuation of the load demand. 
That is, the amount of supply of the fuel and water which are supplied to a reformer to compensate for 
fluctuation of a load demand is changed, and when the amount of generation of fuel gas is made to increase 
when a load demand goes up, and a load demand falls, it is necessary to decrease the amount of generation 
of fuel gas. The reaction in the reforming section which showed the above-mentioned (4) - (8) type as an 
example as followed change of the amount of supply of a fuel and water at this time be fully advance, and it 
become important, when obtain the high load responsibility of fuel cell equipment, and the stable output to 
always obtain the fuel gas which have a desired gas presentation. 

[0010] Since the presentation of the fuel gas generated by the reformer receives effect in the internal 
temperature of the reforming section of a reformer, and the internal temperature of the selective oxidation 
section greatly, when changing the amount of supply of a fuel and water according to fluctuation of a load 
demand, it becomes important to adjust so that it may be maintained at the temperature requirement which 
can obtain the fuel gas of a presentation of a request of the above [ the internal temperature of the reforming 
section and the internal temperature of the selective oxidation section ]. Especially the steam-reforming 
reaction in the reforming section needs to adjust appropriately the heating value supplied from this outside, 
when it is necessary to supply heat from the exterior and moreover changes a load demand, in order to 
continue advancing a reaction smoothly, since it is endothermic reaction as a whole. 

[001 1] Therefore, in case a fuel (methanol) and water are set and heated to a load effect in the heating unit 
(combustion section) of an evaporator at JP,2000-34101,A, the fuel cell equipment of a configuration of 
supplying the mixed gas of the fuel and water which were adjusted to predetermined temperature to a 
reformer is proposed by using the intact hydrogen in the exhaust gas discharged from a fuel cell as a heating 
fuel, and uniting and adjusting the amount of supply to a load effect. Moreover, in case a fuel (methanol) 
and water are set and heated to a load effect in the heating unit (combustion section) of an evaporator, the 
fuel cell equipment of a configuration of supplying the mixed gas of the fuel and water which were adjusted 
to predetermined temperature to a reformer is proposed by JP,2000-34102,A by uniting and adjusting one 
[ at least ] amount of supply of the heating fuel (methanol) supplied to a heating unit, and oxygen to a load 
effect. Furthermore, in the reforming circles of a reformer, the fuel cell equipment of a configuration of 
adjusting the calorific value of this reaction and the amount of endoergic of a steam-reforming reaction, and 
adjusting reforming circles to predetermined temperature is proposed by JP,2000-53403,A by adjusting the 
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amount of supply of the oxygen used for the partial oxidation reaction of the fuel (methanol) shown in (7) 

types in accordance with a load effect. 

[0012] 

[Problem(s) to be Solved by the Invention] However, even if this invention persons were fuel cell equipment 
given in JP,2000-34102,A, in order that the temperature up and temperature decrease of a heat transfer wall 
of an evaporator might take them time amount, it may become difficult to fully acquire the exact 
responsibility over a rapid load effect, and they found out that it was not yet enough. [ of a heating unit ] 
Moreover, in fuel cell equipment given in JP,2000-34101,A, in addition to the problem of the responsibility 
at the time of the temperature up of the above-mentioned evaporator, and temperature decrease, it may 
become difficult for the amount of supply of the unreacted hydrogen gas to the heating unit of an evaporator 
to run short, and to fully acquire the exact responsibility over a rapid load effect, and this invention persons 
found out that it was not yet enough, when operating a fuel cell under the conditions of a high hydrogen 
utilization factor. 

[0013] Furthermore, since the reforming section of a reformer has the comparatively big tooth space, in 
order that the temperature up and temperature decrease of gas of reforming circles may take this invention 
persons time amount also in fuel cell equipment given in JP,2000-53403,A, Since the installation location of 
the feed hopper of the oxygen which it may become difficult to fully acquire the exact responsibility over a 
rapid load effect, and is used for a partial oxidation reaction is limited and it becomes difficult to make 
temperature of reforming circles into homogeneity When the field which serves as an elevated temperature 
locally was generated, the reforming catalyst located in the field deteriorates, catalytic activity may be lost, 
and it found out that it was not yet enough. 

[0014] Thus, if it becomes difficult to fully acquire the exact responsibility over fluctuation of the load 
demand to a fuel cell and the temperature of the reforming section of a reformer serves as low temperature 
from predetermined temperature, it will become difficult for the hydrogen concentration in the fuel gas 
generated in a reformer not to correspond to a load demand, but to obtain a desired output. Moreover, the 
carbon monoxide concentration in fuel gas may exceed the upper limit of tolerance in this case, poisoning of 
the electrode catalyst of the anode of a fuel cell may be carried out, and, finally a fuel cell may lapse into 
generation-of-electrical-energy impossible. On the other hand, if the temperature of the reforming section of 
a reformer serves as an elevated temperature from predetermined temperature, the reforming catalyst which 
is arranged at the reforming section in addition to the above-mentioned problem deteriorates, catalytic 
activity is lost, and, finally the whole equipment may lapse into actuation impossible. 
[0015] Then, even if this invention fluctuates the amount of supply of the fuel supplied to a reformer with 
fluctuation of the load demand to a fuel cell, it aims at offering the high fuel cell equipment of the load 
responsibility which it can be stabilized [ responsibility ] and can advance a steam-reforming reaction under 
predetermined reaction temperature, and its operating method. 
[0016] 

[Means for Solving the Problem] While supplying to an anode the anode reaction gas which the fuel cell 
equipment by this invention was equipped with the fuel cell which has the polyelectrolyte pinched by the 
anode and the cathode, and was generated by the reformer In the fuel cell equipment which supplies cathode 
reaction gas to a cathode, is made to carry out electrochemical reaction with an anode and a cathode, 
respectively, and generates power A fluid supply means for reforming to supply the fluid for reforming 
containing a fuel and water to a reformer, The evaporator which it is prepared [ evaporator ] on the gas line 
which connects the fluid supply means for reforming, and a reformer, and evaporates the fluid for 
reforming, It is prepared on the gas line which connects an evaporator and a reformer, and has the 
combustion catalyst. It is characterized by having the temperature up section which carries out the 
temperature up of the fluid for reforming concerned even to the temperature suitable for advance of a steam- 
reforming reaction by burning some fuels in the fluid for reforming which flows out of an evaporator using 
the gas for combustion containing oxygen. 

[0017] In the temperature up section which has a combustion catalyst in the fuel cell equipment of this 
invention, by supplying the gas for combustion of the specified quantity to the temperature up section, some 
fuels in the fluid for reforming which flows out of an evaporator are burned on a combustion catalyst, and 
the direct temperature up of the fluid for reforming can be carried out, without making a heat transfer wall 
etc. intervene like the heating method in an evaporator. Therefore, it becomes possible to carry out the 
temperature up of the fluid for reforming even to desired temperature very quickly if needed. 
[0018] Moreover, in the temperature up section, by intercepting the gas for combustion supplied to the 
temperature up section, the combustion reaction of the fuel in the fluid for reforming can be suspended 
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quickly, and the temperature up of the fluid for reforming can be stopped quickly. Therefore, for example, 
by setting up the heating conditions in the heating unit which has arranged the burner of an evaporator etc. 
so that it may become always lower than the temperature which was suitable for advance of a steam- 
reforming reaction in the temperature of the fluid for reforming which flows out of an evaporator or 
[ decreasing the amount of supply of the gas for combustion supplied to the latter temperature up section ] — 
or by intercepting, it becomes possible to carry out temperature decrease of the fluid for reforming even to 
desired temperature very quickly if needed. 

[0019] When the amount of supply of the fluid for reforming which the load demand to a fuel cell increases 
and is supplied to a reformer increases according to the fuel cell equipment of such a configuration, even if 
the heating conditions in the heating unit which has arranged the burner of an evaporator etc. cannot follow 
fluctuation of this load demand quickly and cannot heat the fluid for reforming quickly, in the latter 
temperature up section, a temperature up can be carried out even to desired temperature very quickly. 
Moreover, when the amount of supply of the fluid for reforming which the load demand to a fiiel cell 
decreases and is supplied to a reformer decreases, Even if the heating conditions in the heating unit of an 
evaporator cannot follow fluctuation of this load demand quickly and cannot carry out temperature decrease 
of the fluid for reforming to it quickly For example, in the latter temperature up section, temperature 
decrease can be carried out even to desired temperature very quickly by setting up beforehand the heating 
conditions in the heating unit which has arranged the burner of an evaporator etc. as mentioned above. 
[0020] Therefore, even if it changes the fuel cell equipment of this invention in the amount of supply of the 
fuel supplied to a reformer with fluctuation of a load demand, it has the high load responsibility which it can 
be stabilized [ responsibility ] and can advance a steam-reforming reaction under predetermined reaction 
temperature. 

[0021] In addition, although especially the class of combustion catalyst arranged at the temperature up 
section is not limited, when a fuel is used as a methanol, the catalyst (Pt/aluminum 203) which carried out 
specified quantity support of the Pt may be used for aluminum 203, for example. And sufficient amount is 
set up supposing the case where the load demand to a fuel cell serves as max, the amount of the combustion 
catalyst arranged at the temperature up section taking into consideration the amount of the fuel consumed by 
the combustion reaction in the temperature up section. Thereby, even if the amount of supply of a fuel 
serves as max, supply of the mixed gas of the fuel of temperature and water which the combustion reaction 
was fully advanced in the temperature up section, and fitted advance of a steam-reforming reaction to a 
reformer can always be enabled. 

[0022] Here, in this invention, the temperature suitable for advance of a steam-reforming reaction shows the 
temperature which can demonstrate continuously sufficient catalytic activity over a steam-reforming 
reaction, without the reforming catalyst arranged at a reformer deteriorating. The temperature suitable for 
advance of a steam-reforming reaction has a suitable temperature requirement according to the class of 
catalyst to be used, and the predetermined temperature in this temperature requirement is chosen according 
to the amount of supply of the mixed gas of the fuel and water which are the fluid for reforming supplied to 
a reformer. For example, when using the reforming catalyst of a Cu-Zn system, the temperature which was 
suitable for advance of a predetermined steam-reforming reaction from the 200 degrees C - 300 degrees C 
temperature requirement is chosen, for example. For example, if put on the temperature field to which the 
reforming catalyst of a Cu-Zn system exceeds 300 degrees C in this case, the inclination to deteriorate and 
for catalytic activity to be lost will become large. On the other hand, if the reforming catalyst of a Cu-Zn 
system is put on a less than 200-degree C temperature field, it will become difficult to fully go on a steam- 
reforming reaction. 

[0023] Moreover, a gas supply means for combustion to supply the gas for combustion to the temperature up 
section in the fuel cell equipment of this invention, The quantity-of-gas-flow adjustment means for 
combustion established on the gas line which connects the temperature up section and the gas supply means 
for combustion, A fluid thermometry means for reforming to measure the temperature of the fluid for 
reforming which is prepared on the gas line which connects the temperature up section and a reformer, and 
flows out of the temperature up section, It is desirable to have further the control means which controls the 
quantity-of-gas-flow adjustment means for combustion based on the temperature of the fluid for reforming 
measured by the fluid thermometry means for reforming. 

[0024] Even if it changes the amount of supply of the fluid for reforming which the load demand to such a 
configuration, then a fuel cell is changed, and is supplied to a reformer, the temperature of the fluid for 
reforming which flows out of the temperature up section can be adjusted to the temperature which was more 
certainly suitable for advance of a steam-reforming reaction. For example, the data which determine the 
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amount of supply of the gas for combustion supplied to the temperature up section from the quantity-of-gas- 
flow adjustment means for combustion from the temperature of the fluid for reforming measured by the 
fluid thermometry means for reforming when changing the amount of supply of the fluid for reforming can 
also take the heating conditions of an evaporator into consideration, and can be beforehand grasped with 
theoretical count and experimental data. In addition, the amount of supply of the fluid for reforming 
supplied from the fluid supply means for reforming in connection with a load effect at this time considers 
the amount of the fuel consumed in the partial oxidation reaction of the temperature up section, and is set 

[0025] Furthermore, the reforming section in which a reformer generates the reformed gas which contains 
hydrogen and a carbon monoxide from the fluid for reforming by the steam-reforming reaction in this case, 
The selective oxidation section which introduces reformed gas and the gas for selective oxidation containing 
oxygen, and carries out selective oxidation of the carbon monoxide in the reformed gas concerned, A gas 
supply means for selective oxidation to supply the gas for selective oxidation to the selective oxidation 
section, The quantity-of-gas-flow adjustment means for selective oxidation formed in the gas line which 
connects the selective oxidation section and the gas supply means for selective oxidation, It has a reforming 
section thermometry means to measure the internal temperature of the reforming section concerned prepared 
in the reforming section, and, as for a control means, it is desirable to control further the quantity-of-gas- 
flow adjustment means for selective oxidation based on the internal temperature of the reforming section 
measured by the reforming section thermometry means. 

[0026] The concentration of the carbon monoxide in the mixed gas in the reforming section can be measured 
with a sufficient precision by measuring such a configuration, then the internal temperature of the reforming 
section. Furthermore, the amount of supply of the gas for selective oxidation supplied to the selective 
oxidation section can also be set up with a sufficient precision. It is possible to reduce the carbon monoxide 
contained in the reformed gas concerned with a sufficient precision even to a predetermined value, this fully 
controlling loss of the hydrogen in the reformed gas generated in the reforming section. Moreover, CO 
sensor may be further carried in the reforming section or the selective oxidation section if needed, and the 
concentration of a carbon monoxide may be measured. 

[0027] In addition, it becomes possible by measuring the temperature of the reforming section of a reformer 
to grasp the carbon monoxide concentration in the fuel gas generated in a reformer in this way because it is 
the catalytic reaction to which each of steam-reforming reactions in a reformer and selective oxidation 
reactions advances on a metal catalyst, namely, the methanol supplied to a reformer and reforming, if the 
conditions (a presentation ratio, a flow rate, total pressure, etc.) of reactants, such as service water and air, 
and the conditions (a class, the amount of support, degree of dispersion, etc.) of a catalyst are set up (4) The 
component presentation of the mixed gas (reformed gas) which consists of the reactants (the fuel, H20, air, 
etc.) and product (H2, CO, C02, H20, N2 grade) at the time of the reaction shown by - (8) formula reaching 
a steady state is because the reaction temperature observed can determine mostly. In fact, since the 
conditions of a catalyst are decided by the reformer, if the conditions of a reactant are set up by grasping 
beforehand the above-mentioned reactant when reaching the steady state of the request which the carbon 
monoxide concentration in reformed gas becomes below threshold limit value, and the conditions of 
reaction temperature with theoretical count and experimental data, it can check whether the carbon 
monoxide concentration in anode reaction gas has reached below threshold limit value by carrying out the 
monitor of the temperature in a reformer. 

[0028] Moreover, it has further the quantity-of-gas-flow adjustment means for partial oxidation established 
on the gas line which connects a gas-supply means for partial oxidation supply the gas for partial oxidation 
containing the oxygen for carrying out partial oxidation of the fuel in the reforming section in this case, and 
the reforming section and the gas-supply means for partial oxidation, and, as for a control means, it is 
desirable to control further the quantity-of-gas-flow adjustment means for partial oxidation based on the 
internal temperature of the reforming section measured by the reforming section thermometry means. 
[0029] Thus, the internal temperature of the reforming section can be adjusted with a sufficient precision 
with the temperature suitable for advance of a steam-reforming reaction by using the partial oxidation 
reaction of the fuel in the reforming section in addition to the combustion reaction in the temperature up 
section. 

[0030] furthermore, the pressure of a fluid [ in / in this case / the outlet of the quantity-of-gas-flow 
adjustment means for combustion ] - abbreviation - the pressure-regulation means kept constant - further - 
- having the gas-supply means for combustion — the quantity-of-gas-flow adjustment means for 
combustion - abbreviation - the gas for combustion can be supplied by the fixed pressure, and, as for the 
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quantity-of-gas-flow adjustment means for combustion, it is desirable for the gas line which connects the 
temperature-up section and the gas-supply means for combustion to be opened and closed intermittently 
[0031] Under such a configuration, since the differential pressure between the inlet port of the quantity-of- 
gas-flow adjustment means for combustion and an outlet always serves as abbreviation regularity, a setup 
becomes it is accurate and possible from the differential pressure concerned and the opening-of-traffic time 
amount of the quantity-of-gas-flow adjustment means for combustion about the amount of the gas for 
combustion supplied to the temperature up section. Therefore, with this fuel cell equipment, it becomes 
possible to adjust the temperature of the fluid for reforming which flows out of the temperature up section 
with an optimal and sufficient precision only by carrying out closing motion control of the quantity-of-gas- 
flow adjustment means for combustion. 

[0032] furthermore, the moving core attached in the valve element which opens and closes the passage 
where the quantity-of-gas-flow adjustment means for combustion was formed in the valve body in this case 
and a moving core — a wrap — the electromagnetism arranged like — it is desirable in it being a solenoid 
valve equipped with a coil. 

[0033] As for such a solenoid valve, it is possible to make it operate certainly by simple control that it can 
very manufacture in low cost and a compact. Therefore, if such a configuration is adopted, it can become 
possible about the whole fuel cell equipment cost cut-ization and to miniaturize, and supply of the gas for 
combustion can be stabilized. 

[0034] moreover, this case - electromagnetism - it has further a pulse generating means generate the pulse 
for impressing driver voltage to a coil intermittently, and a control means is desirable in it being the thing 
which the opening-of-traffic time amount and the closedown time amount of the quantity-of-gas-flow 
adjustment means for combustion define [ thing ] based on the temperature of the fluid for reforming 
measured by the fluid thermometry means for reforming, and makes a pulse generating means generate the 
pulse according to the opening-of-traffic time amount concerned and closedown time amount 
[0035] If such a configuration is adopted, precision can improve very certainly the solenoid valve as a 
quantity-of-gas-flow adjustment means for combustion closing motion control. This becomes possible to 
adjust the amount of supply of the gas for combustion with a very sufficient precision. 

[0036] Moreover, the operating method of the fuel cell equipment by this invention It has the fuel cell which 
has the polyelectrolyte pinched by the anode and the cathode. While supplying the anode reaction gas 
generated by the reformer to an anode, cathode reaction gas is supplied to a cathode from a cathode reaction 
gas supply means. In the operating method of fuel cell equipment which carries out electrochemical reaction 
with an anode and a cathode, respectively, and generates power On the gas line which connects the 
evaporator which evaporates the fluid for reforming containing the fuel supplied to a reformer, and water, 
and a reformer It is characterized by preparing the temperature up section which has a combustion catalyst, 
carrying out the temperature up of the fluid for reforming concerned by burning some fuels in the fluid for 
reforming which flows out of an evaporator using the gas for combustion containing oxygen, and making 
internal temperature of a reformer into the temperature suitable for advance of a steam-reforming reaction. 
[0037] Moreover, it is desirable to measure the temperature of the fluid for reforming which circulates the 
inside of the gas line which connects the temperature up section and a reformer in this case, and to set up the 
amount of the gas for combustion supplied to the temperature up section based on the temperature 
concerned. 

[0038] Furthermore, it is desirable to set up the rate of the supply duration of the gas for combustion and 
supply interruption time amount which supply the inside of the gas line which connects the temperature up 
section and a reformer in this case to the temperature up section based on the temperature of the circulating 
fluid for reforming. 
[0039] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of the operating method of the fuel 
cell equipment by this invention and fuel cell equipment is explained to a detail, referring to a drawing. 
[0040] Drawing 1 is the schematic diagram showing the fuel cell equipment by this invention. If the fuel cell 
equipment 1 shown in this drawing is adopted as a power source of a migration car or a small cogeneration 
system, it will be suitable and will be equipped with the fuel cell FC of a solid-state polyelectrolyte mold. 
This fuel cell FC generates electrical energy according to the electrochemical reaction using the fuel gas 
(anode reaction gas) containing hydrogen, and the air (cathode reaction gas) as gas for oxidation. In 
addition, it is also possible to equip fuel cell equipment 1 with a direct methanol mold fuel cell (DMFC). 
[0041] As shown in drawing 1 , fuel cell equipment 1 is equipped with the fuel feed zone 10 for generating 
fuel gas, the water feed zone 20, an evaporator 110, the temperature up section 100, and a reformer 30. The 
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fuel feed zone 10 as a fluid supply means for reforming has the fuel tank 1 1 which stores the methanol for 
generating fuel gas. The fuel pump PI is arranged in the fuel tank 11, and the end of pressure regulation 
Rhine LP 1 is connected to the delivery of a fuel pump PI. Pressure regulation Rhine LP 1 has a pressure 
regulating valve PRV1 in halfway, and is drawn by the other end side in the fuel tank 1 1 . A pressure 
regulating valve PRV1 maintains at a predetermined value the fluid pressure which is breathed out from a 
fuel pump PI and circulates the inside of pressure regulation Rhine LP 1 . In addition, the methanol used as a 
surplus is returned in a fuel tank 1 1 through pressure regulation Rhine LP 1 by the pressure regulation by the 
pressure regulating valve PRV 1 . 

[0042] Moreover, from pressure regulation Rhine LP 1, fuel Rhine LI and L30 has branched between the 
fuel pump PI and the pressure regulating valve PRV1, respectively. Fuel Rhine LI has a solenoid valve SV 
1 in halfway, and is connected to fuel supply line LSI. Here, the fluid pressure in pressure regulation Rhine 
LP 1 between a fuel pump PI and a pressure regulating valve PRV1 is kept constant by the pressure 
regulating valve PRV1 of the fuel feed zone 10. Therefore, the fluid pressure in fuel Rhine LI in the 
upstream of a solenoid valve SV 1 becomes always fixed. It connects with the control unit 90 (refer to 
drawing 6 ) electrically, and this solenoid valve SV 1 is having the opening-of-traffic time amount and 
closedown time amount of fuel Rhine LI controlled. Consequently, the flow rate of the methanol supplied to 
a reformer 30 is adjusted according to the actuation situation of fuel cell equipment 1 from the fuel feed 
zone 10. 

[0043] On the other hand, fuel Rhine L30 has a solenoid valve SV 6 in halfway, and is connected to fuel 
supply line LS2. And since the fluid pressure in pressure regulation Rhine LP 1 between a fuel pump PI and 
a pressure regulating valve PRV1 is kept constant by the pressure regulating valve PRV1 of the fuel feed 
zone 10, the fluid pressure in fuel Rhine L30 in the upstream of a solenoid valve SV 6 becomes always 
fixed. This solenoid valve SV 6 is electrically connected with the control unit 90 (refer to drawing 6 ), and 
the opening-of-traffic time amount and closedown time amount of fuel Rhine L30 are controlled. 
Consequently, the flow rate of the methanol supplied to a reformer 30 is adjusted according to the actuation 
situation of fiiel cell equipment 1 from the fuel feed zone 1 0. 

[0044] Similarly, in case the water feed zone 20 as a fluid supply means for reforming reforms a fuel 
(methanol), it has the water tank 21 which stores the water used as a fluid for reforming. The water pump P2 
is arranged in the water tank 21, and the end of pressure regulation Rhine LP 2 is connected to the delivery 
of a water pump P2. This pressure regulation Rhine LP 2 has a pressure regulating valve PRV2 in halfway, 
and that other end side is drawn in the water tank 21 . A pressure regulating valve PRV2 maintains at a 
predetermined value the fluid pressure which is breathed out from a water pump P2 and circulates the inside 
of pressure regulation Rhine LP 2. In addition, the water used as a surplus is returned in a water tank 21 
through pressure regulation Rhine LP 2 by the pressure regulation by the pressure regulating valve PRV2. 
[0045] and between the water pump P2 from pressure regulation Rhine LP, and pressure regulating valves 
PRV2 - setting - reforming - service water — each has branched [ Rhine L2 and water Rhine L40 ]. 
reforming - service water - Rhine L2 has a solenoid valve SV 2 in halfway, and joins the connection of 
fuel Rhine LI and fuel supply line LSI. Here, as mentioned above, the fluid pressure in pressure regulation 
Rhine LP 2 between a water pump P2 and a pressure regulating valve PRV2 is kept constant by the pressure 
regulating valve PRV2 of the water feed zone 20. therefore, reforming in the upstream of a solenoid valve 
SV 2 - service water - the fluid pressure in Rhine L2 becomes always fixed. 

[0046] moreover, this solenoid valve SV 2 is electrically connected with a control unit 90 (refer to drawing 
6 ) — having — ****-- reforming — service water — the opening-of-traffic time amount and closedown time 
amount of Rhine L2 are controlled, consequently, reforming supplied to a reformer 30 from the water feed 
zone 20 - the flow rate of service water is adjusted according to the actuation situation of fuel cell 
equipment 1 . for example, reforming — the flow rate of service water can adjust the partial pressure of CO 
which the steam-reforming reaction and selective reaction in a reformer 30 are advanced smoothly, and 
generates them within limits which can be controlled to predetermined within the limits Moreover, it is also 
possible to set up the humidification conditions of the polyelectrolyte film EM with which adjusts 
beforehand the steam partial pressure of the fuel gas generated by the reformer 30 within limits which 
become below the maximum vapor tension in the operating temperature of a fuel cell FC, for example, and 
the fuel cell FC is equipped. 

[0047] Moreover, water Rhine L40 has a solenoid valve SV 7 in halfway, and joins the connection of fuel 
Rhine LI and fuel supply line LSI . And since the fluid pressure in pressure regulation Rhine LP 2 between a 
water pump P2 and a pressure regulating valve PRV2 is kept constant by the pressure regulating valve 
PRV2 of the water feed zone 20, the fluid pressure in water Rhine L40 in the upstream of a solenoid valve 
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SV 7 becomes always fixed. This solenoid valve SV 7 is electrically connected with the control unit 90 
(refer to drawing 6 ), and the opening-of-traffic time amount and closedown time amount of water Rhine 
L40 are controlled. Consequently, the flow rate of the methanol supplied to a reformer 30 is adjusted 
according to the actuation situation of fuel cell equipment 1 from the water feed zone 20. 
[0048] pass fuel Rhine LI from the fuel feed zone 10 — reforming from the methanol supplied and the water 
feed zone 20 — service water — pass Rhine L2 — reforming supplied — service water is mixed in the 
unification section with fuel supply line LSI, and is supplied to an evaporator 110 through fuel supply line 
LSI. on the other hand, pass fuel Rhine L30 from the ftiel feed zone 10 — pass water Rhine L40 from the 
methanol supplied and the water feed zone 20 — reforming supplied — service water is mixed in the 
unification section with fuel supply line LS2, and is supplied in an evaporator 1 10 through fuel supply line 
LS2. 

[0049] The evaporator 110 consists of the heat exchange section which has heat exhanger tubes Tl 10 and 
Tl 12, and a heating unit equipped with the burner which is not illustrated. And fuel supply line LSI is 
connected to the heat exhanger tube Tl 10 of the heat exchange section, and fuel supply line LS2 is 
connected to the heat exhanger tube Tl 12. 

[0050] The water methanol mixed liquor supplied from fuel supply line LSI is heated through the heat 
transfer wall of the heat exhanger tube Tl 10 of the heat exchange section by the heat which the burner of a 
heating unit generates, and serves as water methanol mixed gas. And by the evaporator 110, evaporation and 
the water methanol mixed gas which carried out the temperature up turn to a reformer 30 the inside of fuel 
supply line LS3 connected to the outlet of a heat exhanger tube Tl 10, and advances. On the other hand, the 
preheating of the water methanol mixed liquor supplied through fuel supply line LS2 from the fuel feed 
zone 10 and the water feed zone 20 is carried out into the heat exhanger tube Tl 12 of the heat exchange 
section, it is carried out evaporation and a temperature up, and serves as water methanol mixed gas. next, 
exhaust gas Rhine LI 4 of fuel supply line LS4 and a fuel cell FC where water ^methanol mixed gas was 
connected to the outlet of a heat exhanger tube Tl 12 — ** - it is led to the unification section and mixed 
with the exhaust gas in exhaust gas Rhine LI 4. And this water methanol mixed gas is led to the heating unit 
of an evaporator 110 with the exhaust gas of a fuel cell FC, and is used as a fuel for a burner in a heating 
unit. The burner of an evaporator 1 10 is equipped with the combustion catalyst, and the inflammable 
component and oxygen in the mixed gas of the water methanol mixed gas which flows from exhaust gas 
Rhine LI 4, and the exhaust gas of a fuel cell FC cause a combustion reaction. 

[005 1] The temperature up section 100 for carrying out the temperature up of the temperature of the water 
methanol mixed gas which flows out of an evaporator 1 1 0 even to the temperature suitable for advance of 
the steam-reforming reaction in a reformer is arranged at the halfway of fuel supply line LS3 which 
connects an evaporator 110 and a reformer 30. And temperature sensor TS100 for measuring the 
temperature of the water methanol mixed gas which flows out of the temperature up section 100 is formed in 
fuel supply line LS3 which connects the temperature up section 100 and a reformer 30. Furthermore, air 
Rhine L50 which has the solenoid valve SV 5 which functions on halfway as a gas supply means for 
combustion is connected to fuel supply line LS3 which connects this temperature up section 1 00 and 
evaporator 1 10, and the air as gas for combustion is supplied to the water methanol mixed gas which flows 
out of an evaporator 1 10 in the unification section with fuel supply line LS3 if needed through air Rhine 
L50. Thus, in the temperature up section 100, the air of the specified quantity is mixed and supplied at water 
methanol mixed gas if needed. 

[0052] The porous body (not shown) of the shape of a honeycomb made to **** the combustion catalyst to 
which the interior of the temperature up section 100 is made to carry out the combustion reaction of some 
methanols in the water methanol mixed gas which flows from an evaporator 1 10, and the oxygen contained 
in air is arranged, that to which especially the class of this combustion catalyst is limited ~ it is not — for 
example, an alumina (aluminum 203) — platinum - less than [ lwt% ] - the catalyst of the shape of a 
particle made to support is used, for example, aluminum 203 — platinum — 0.2wt(s)% — the combustion 
catalyst made to support has sufficient activity to combustion of a methanol. If the water methanol mixed 
gas with which air was mixed flows into the temperature up section 100 and it passes through the front face 
of the oxidation catalyst concerned with a solenoid valve SV 5, on a combustion catalyst, a combustion 
reaction occurs between some methanols in water methanol mixed gas, and the oxygen contained in air, 
temperature up accommodation will be carried out to the predetermined temperature suitable for advance of 
a steam-reforming reaction, and water methanol mixed gas will flow out of the temperature up section 100. 
The optimal temperature is determined as the predetermined temperature suitable for advance of a steam- 
reforming reaction by a class of fuel to be used, a class of combustion catalyst arranged at the temperature 
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up section 100, a class, activity temperature, etc. of the reforming catalyst arranged in the activity 
temperature and a reformer 30 by experimental data, theoretical count, etc. For example, when using a 
methanol as a fuel, it is desirable to consider as 240 degrees C - 260 degrees C. 

[0053] Moreover, temperature sensor TS100 is for the temperature of the water methanol mixed gas which 
flows out of the temperature up section 100 to measure whether it is the temperature to which the steam- 
reforming reaction in the reforming section 32 was suitable for going on by the predetermined steady state. 
And temperature sensor TS100 is electrically connected with the control unit 90 (R> drawing 6 6 reference), 
and the data of the temperature of the water methanol mixed gas which flows out of the temperature up 
section 100 measured by temperature sensor TS100 are outputted and processed by the control unit 90. In 
addition, as temperature sensor TS32, an usable thermocouple etc. is used under the service condition of a 
measurement temperature field, an installation location, etc. Furthermore, the solenoid valve SV 5 is 
electrically connected with the control unit 90 (refer to drawing 6 ), and the opening-of-traffic time amount 
and closedown time amount of air Rhine L50 are controlled based on the data of the temperature of the 
water methanol mixed gas which flows out of the temperature up section 1 00 measured by temperature 
sensor TS100. And as a result, the flow rate of the air supplied to the temperature up section 100 is adjusted 
according to the actuation situation of fuel cell equipment 1 . 

[0054] Furthermore, the pressure regulating valve PRV6 which functions as being located in air Rhine L50 
of the outlet side of a solenoid valve SV 5 near the solenoid valve SV 5 as a pressure regulation means is 
arranged. This pressure regulating valve PRV6 always maintains the pressure of the air in the outlet of a 
solenoid valve SV 5 to a predetermined value. Thereby, the pressure of the air supplied to air Rhine L50 
from a solenoid valve SV 5 can always be kept constant. 

[0055] In this temperature up section 100, by supplying the air which is gas for combustion of the specified 
quantity from a solenoid valve S V 5 based on the measured value of temperature sensor TS 1 00, some 
methanols in the water methanol mixed gas which flows out of an evaporator 110 are burned on a 
combustion catalyst, and the temperature up of the water methanol mixed gas can be carried out directly and 
promptly, without making a heat transfer wall etc. intervene like the heating method in the heating unit of an 
evaporator 110. Therefore, the temperature of the water methanol mixed gas which flows out of an 
evaporator 110 becomes possible [ carrying out the temperature up of the steam-reforming reaction even to 
desired temperature very quickly if needed, even when lower than the desired temperature which can fully 
advance ]. 

[0056] Moreover, in the temperature up section 100, by intercepting the air for combustion supplied from a 
solenoid valve SV 5, the combustion reaction of the fuel in water methanol mixed gas can be suspended 
quickly, and the temperature up of water methanol mixed gas can be stopped quickly. Therefore, for 
example, by setting up the heating conditions in the heating unit of an evaporator 1 1 0 so that it may become 
always lower than the temperature which was suitable for advance of a steam-reforming reaction in the 
temperature of the water methanol mixed gas which flows out of an evaporator 1 1 0 or [ decreasing the 
amount of supply of the gas for combustion supplied to the latter temperature up section 100 from a solenoid 
valve S V 5 ] — or by intercepting, it becomes possible to carry out temperature decrease of the water 
methanol mixed gas even to desired temperature very quickly if needed. 

[0057] When the amount of supply of the water methanol mixed gas which the load demand to a fuel cell 
FC increases rapidly, and supplies to a reformer 30 increases according to such a configuration, even if the 
heating conditions in the heating unit of an evaporator 110 cannot follow fluctuation of this load demand 
quickly and cannot heat water methanol mixed gas quickly, in the latter temperature up section 100, a 
temperature up can be carried out even to desired temperature very quickly. Moreover, when the amount of 
supply of the water methanol mixed gas which the load demand to a fuel cell FC decreases, and is supplied 
to a reformer 30 decreases, Even if the heating conditions in the heating unit of an evaporator 110 cannot 
follow fluctuation of this load demand quickly and cannot carry out temperature decrease of the water 
methanol mixed gas to it quickly For example, by setting up beforehand the heating conditions in the 
heating unit of an evaporator 1 10 so that it may become always lower than the temperature which was 
always suitable for advance of a steam-reforming reaction as mentioned above Finally temperature 
management of the water methanol mixed gas supplied reformer 30 can be performed in the temperature up 
section 100, and temperature decrease can be carried out even to desired temperature very quickly. 
[0058] reforming to which the methanol with which a reformer 30 is supplied from the fuel feed zone 10 is 
supplied from the water feed zone 20 — the fuel gas which contains hydrogen by steam reforming using 
service water is generated. The reformer 30 consists of the reforming section 32 and the selective oxidation 
section 33. 
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[0059] Explanation of the generation process of the fuel gas in a reformer 30 supplies first the water 
methanol mixed gas which flows out of the temperature up section 100 to the reforming section 32. The 
porous body (not shown) of the shape of a honeycomb made to **** the multiple oxide catalyst of the shape 
of a particle with CH30H and CO adsorption capacity in the interior of the reforming section 32 as a 
reforming catalyst is arranged, the reaction shown in the following (4), (5), and (6) types when the water 
methanol mixed gas which flowed into the reforming section 32 passed through the front face of the 
reforming catalyst concerned - going on — thereby - hydrogen — rich reformed gas is generated. 
CH3 OH->CO+2H2-90.9 kJ/mol (4) 
CO+H2 0->C02+H2+41 .0 kJ/mol - (5) 

CH3 OH+H2 0->C02+3H2-49.8 kJ/mol - (6) [0060] Since the steam-reforming reaction shown in the 
above-mentioned (4) - (6) type is endothermic reaction as a whole, it needs to supply the heat for advancing 
a reaction in the reforming section 32. For this reason, as mentioned above, while the water methanol mixed 
gas by which the temperature up was carried out in the temperature up section 100 in this fuel cell 
equipment 1 accompanies heat, it is constituted so that it may flow into the reforming section 32. In 
addition, when advancing a steam-reforming reaction according to a Cu-Zn catalyst, the internal temperature 
of the reforming section 32 has a 240-300-degree C desirable temperature requirement. 
[0061] Furthermore, air Rhine L3 which has a solenoid valve SV 3 is connected to halfway at this reforming 
section 32, and the air for reforming is supplied in the reforming section 32 if needed through air Rhine L3. 
When the air for reforming is supplied in the reforming section 32, in the reforming section 32, the reaction 
shown in the following (7) types advances between the methanol in the water methanol mixed gas which 
flows from the temperature up section 100, and the oxygen contained in the air for reforming. This solenoid 
valve SV 3 is electrically connected with the control unit 90 (refer to drawing 6 ), and the opening-of-traffic 
time amount and closedown time amount of air Rhine L3 are controlled. Consequently, the flow rate of the 
air for reforming supplied to the reforming section 32 is adjusted according to the actuation situation of fuel 
cell equipment 1 . 

CH30H+1/202 ->CO+H2 0+H2+151.6 kJ/mol - (7) 

[0062] Thereby, it is further suppliable with the heat by endothermic reaction. Moreover, this reforming 
section 32 is equipped with temperature sensor TS32 (not shown) for measuring the temperature t32 in the 
reforming section 32. This temperature sensor TS32 is for carrying out the monitor of whether the steam- 
reforming reaction in the (4) reforming section 32 shown by - (7) is advancing by the predetermined steady 
state. And temperature sensor TS32 is electrically connected with the control unit 90 (refer to drawing 6 ), 
and the data of the temperature t32 in the reforming section 32 measured by temperature sensor TS32 are 
outputted and processed by the control unit 90. In addition, as temperature sensor TS32, an usable 
thermocouple etc. is used under the service condition of a measurement temperature field, an installation 
location, etc. 

[0063] Thus, the reformed gas generated in the reforming section 32 flows into the selective oxidation 
section 33 next. The porous body (not shown) made to **** CO selective oxidation catalysts, such as a 
metallosilicate catalyst, is arranged at the selective oxidation section 33. Moreover, air Rhine L4 which has 
a solenoid valve SV 4 is connected to halfway at the selective oxidation section 33, and the air for CO 
oxidation is supplied through air Rhine L4 in the selective oxidation section 33. And if the reformed gas 
which flowed into the selective oxidation section 33 passes through the front face of the CO selective 
oxidation catalyst concerned, the air for CO oxidation supplied from air Rhine L4 will be used, and the 
selective oxidation reaction shown in the following (8) types will advance. This solenoid valve SV 4 is 
electrically connected with the control unit 90 (refer to drawing 6 ), and the opening-of-traffic time amount 
and closedown time amount of air Rhine L4 are controlled. Consequently, the flow rate of the air for CO 
oxidation supplied to the selective oxidation section 33 is adjusted according to the actuation situation of 
fuel cell equipment 1 . 
CO+1 / 202 ->C02 +284.7 kJ/mol - (8) 

[0064] Only the carbon monoxide in the reformed gas generated in the reforming section 32 will oxidize 
alternatively by this, and the fuel gas with which carbon monoxide concentration was fully reduced will be 
generated in the selective oxidation section 33. And the fuel gas generated in the selective oxidation section 
33 of a reformer 30 is supplied to a fuel cell FC through the fuel gas supply line L5. 

[0065] Moreover, this selective oxidation section 33 is equipped with temperature sensor TS33 (not shown) 
for measuring the temperature t33 in the selective oxidation section 33. This temperature sensor TS33 is for 
carrying out the monitor of whether CO selective oxidation reaction in the selective oxidation section 33 
shown in (8) types is advancing by the predetermined steady state. And temperature sensor TS33 is 
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electrically connected with the control unit 90 (refer to drawing 6 ), and the data of the temperature t33 in 
the selective oxidation section 33 measured by temperature sensor TS33 are outputted and processed by the 
control unit 90. In addition, as temperature sensor TS33, an usable thermocouple etc. is used under the 
service condition of a measurement temperature field, an installation location, etc. 

[0066] Furthermore, the pressure regulating valve PRV3 is arranged at this fuel gas supply line L5 so that it 
may be located near the reformer 30. This pressure regulating valve PRV3 always maintains the pressure of 
the fuel gas in the fuel gas supply line L5 in a reformer outlet to a predetermined value. Thereby, the 
pressure of fluids, such as water methanol mixed gas in an evaporator 1 1 0, the temperature up section 1 00, 
and the interior of a reformer 30 (the reforming section 32 and selective oxidation section 33) and reformed 
gas, can always be kept constant, controlling the cost rise of fuel cell equipment 1 . 

[0067] Moreover, the condenser 35 is arranged at the downstream of a pressure regulating valve PRV3. The 
fuel gas which flows out of a reformer 30 and circulates the fuel gas supply line L5 is cooled to near the 
operating temperature of a fuel cell FC in this condenser 35, although the temperature up is carried out 
according to the reaction temperature of the steam-reforming reaction which advances by the reformer 30. 
The steam contained in fuel gas is also cooled in connection with this, it condenses, and the steam partial 
pressure in fuel gas also falls below to the saturated water vapor pressure in the operating temperature of a 
fuel cell FC. Consequently, the situation which prevention of that the steam in fuel gas condenses within a 
fuel cell FC of is attained, and bars the inflow of fuel gas with the condensed water can be prevented. In 
addition, the water collected with the condenser 35 is returned in the water tank 21 of the water feed zone 
20, and is reused by various applications. 

[0068] Moreover, in adjusting beforehand so that the steam partial pressure of the fuel gas which controls 
solenoid valves SV1-SV7, and is generated by the reformer 30, for example may be made below into the 
maximum vapor tension in the operating temperature of a fuel cell FC, even if cooled to the operating 
temperature of a fuel cell FC in a condenser 35, the steam component does not condense the fiiel gas which 
flows out of a reformer 30. In this case, it becomes possible to reduce the scale of a condenser 35 sharply. 
Moreover, the situation which prevention of that the steam in fuel gas condenses within a fuel cell FC of is 
attained, and bars the inflow of fuel gas with the condensed water can be prevented more effectively. 
[0069] Furthermore, this condenser 35 is equipped with temperature sensor TS35 (not shown) for measuring 
the temperature t33 in a condenser 35. This temperature sensor TS35 is by measuring the temperature t33 in 
a condenser 35 for carrying out the monitor of whether the temperature of the fuel gas which flows out of a 
condenser 35 is cooled by even predetermined temperature (for example, operating temperature of a fuel cell 
FC). And temperature sensor TS35 is electrically connected with the control unit 90 (refer to drawing 6 ), 
and the data of the temperature t35 in the condenser 35 measured by temperature sensor TS35 are outputted 
and processed by the control unit 90. In addition, as temperature sensor TS35, an usable thermocouple etc. is 
used under the service condition of a measurement temperature field, an installation location, etc. 
[0070] On the other hand, as shown in drawing 1 , fuel cell equipment 1 is equipped with Blois B as a 
cathode reaction gas supply means to supply the air as cathode reaction gas to a fuel cell FC. It connects 
with the fuel cell FC at halfway through air supply Rhine L6 which has a mass air flow control valve FRV, 
and this Blois B inhales the air in atmospheric air, and to a predetermined pressure, it carries out a pressure 
up and it feeds it to a fuel cell FC. The air which it was compressed towards the fuel cell FC and carried out 
the temperature up to predetermined temperature (for example, about 120 degrees C) by this will be 
supplied. 

[0071] Moreover, air Rhine L4 for supplying the air for reforming mentioned above to the selective 
oxidation section 33 has branched from air supply Rhine L6 connected to Blois B, and air Rhine L3 for 
supplying the air for reforming to the reforming section 32 has branched from this air Rhine L4. 
Furthermore, air Rhine L50 for supplying air to the temperature up section 100 has branched from this air 
Rhine L3. That is, Blois B functions also as a gas supply means for combustion for supplying air to the fluid 
supply means and the temperature up section 100 which supply the air for reforming to the reforming 
section 32 and the selective oxidation section 33 of a reformer 30. Since it becomes unnecessary to prepare 
separately a source of supply for this to supply the source of supply for supplying the air for reforming, and 
the air for combustion, miniaturization of the fuel cell equipment 1 whole can be attained. 
[0072] Furthermore, the heat exchanger 70 is formed on air supply Rhine L6 which connects air inlet 47b 
connected with each cathode C of Blois B and a fuel cell FC. By this, the air fed from Blois B will flow into 
air inlet 47b of a fuel cell FC, after going via the interior of a heat exchanger 70. The heat exchanger 70 is 
constituted as a well-closed container. Moreover, the heat exhanger tube T70 is arranged in the heat 
exchanger 70. And from the cooling-medium return line LI 0 of a cooling system 60, cooling-medium Rhine 
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LI 6 has branched at the refrigerant inlet port Ri of a heat exchanger 62, and this cooling-medium Rhine LI 6 
is connected to the fluid inlet port of a heat exhanger tube T70. A temperature up will be carried out to the 
predetermined temperature (for example, 60 degrees C - about 80 degrees C) which is made to cool stack 40 
grade and reflects the internal temperature of a fuel cell by this, and the parts of the cooling water which 
flows out of cooling-medium outlet 49b of a fuel cell FC will not be returned to a radiator 61 , but it will 
flow into the heat exhanger tube T70 arranged in the heat exchanger 70. The cooling-medium return line 
LI 7 is connected, and the cooling-medium return line LI 7 is returned to a pump P3, and is made the fluid 
outlet of the heat exhanger tube T70 arranged in a heat exchanger 70 cooling and recycling. 
[0073] Since the heat exhanger tube T70 with which the cooling water which made the interior of a heat 
exchanger 70 cool a fuel cell FC circulates on the other hand is arranged, heat exchange of the air which 
carried out the temperature up will be carried out through the cooling medium and heat exhanger tube T70 
which were made to cool a fuel cell FC and carried out the temperature up to predetermined temperature (for 
example, 60 degrees C - about 80 degrees C) to predetermined temperature (about 120 degrees C). By this, 
in the interior of a heat exchanger 70, it will be made to cool to near the operating temperature of a fuel cell 
FC (for example, 60 degrees C - about 80 degrees C), and the air which flows from Blois B will be supplied 
to each cathode C of a fuel cell FC. In addition, in humidifying the polyelectrolyte film from a cathode side, 
a steam component is made to accompany to air with the humidification means which is not illustrated, and 
it supplies each cathode C here. Moreover, when the temperature of the air which flows out of a heat 
exchanger 70 according to the heat exchange conditions in a heat exchanger 70 etc. becomes higher than the 
operating temperature of a fuel cell FC, a cooling means may be further installed if needed on air supply 
Rhine L6 which connects a heat exchanger 70 and a fuel cell FC. 

[0074] Thus, a fuel cell FC will receive supply of fuel gas from a reformer 30, and will receive supply of air 
from Blois B. When this fuel cell FC is explained to a detail, a fuel cell FC has the stack 40 which carried 
out the laminating to the single eel UC (refer to drawing 3 ) by turns through the sealant which does not 
illustrate Separator SP (refer to drawing 4 ), as shown in drawing 2 . This stack 40 is pinched by anode 
collecting electrode plate 41a connected with the anode A of each ** eel UC, and cathode collecting 
electrode plate 41b connected with the cathode C of each ** eel UC, and the electric insulating plate 42 is 
arranged at the method of outside of anode collecting electrode plate 41a and cathode collecting electrode 
plate 41b. 

[0075] Flanges 44a and 44b are arranged through the stack clamping plate 43 at the way outside each 
electric insulating plate 42. Each flanges 44a and 44b are firmly bound tight while being connected by 
membranella 45. Thereby, a stack 40, anode collecting electrode plate 41a, cathode collecting electrode 
plate 41b, and electric insulating plate 42 grade are unified. In addition, each flanges 44a and 44b consist of 
pure material which has rib structure, and, thereby, the whole fuel cell FC is lightweight-ized. Moreover, 
between an electric insulating plate 42 and Flanges 44a and 44b, when the elastic bodies 46, such as a disk 
spring, are arranged, it can be desirable, and thereby, the temperature rise of a fuel cell FC and telescopic 
motion of the stack 40 by the temperature reduction can be absorbed. 

[0076] Furthermore, a fuel cell FC has fuel gas inlet-port 47a which penetrates the upper left corner section 
of an electric insulating plate 42 located in the cathode collecting electrode plate 41b side, and the fuel gas 
supply line L5 connected with a reformer 30 is connected to this fuel gas inlet-port 47a. Moreover, a fuel 
cell FC has air inlet 47b (cathode reaction gas inlet) which penetrates the upper right corner section of an 
electric insulating plate 42 located in the cathode collecting electrode plate 41b side, and air supply Rhine 
L6 connected with Blois B is connected to this air inlet 47b. By this, fuel gas will flow into the anode A of 
each ** eel UC from fuel gas inlet-port 47a, and the air as gas for oxidation will flow into the cathode C of 
each ** eel UC from air inlet 47b. 

[0077] Each ** eel UC makes an electrolyte membrane EM pinch with Anode A and Cathode C which are a 
gas diffusion electrode, as shown in drawing 3 . The electrolyte membrane EM is formed of solid-state 
polymeric materials, such as a fluorine polymer, and is ion exchange membrane which shows good ion 
conductivity under a damp or wet condition. The perfluorocarbon polymer which has the perfluorocarbon 
polymer which has a sulfonic group, polysulphone resin, a phosphonic acid radical, or a carboxylic-acid 
radical as solid-state polymeric materials which constitute the polyelectrolyte film PEM can be used. Nation 
(Du Pont make) etc. is mentioned as goods. 

[0078] On the other hand, the anode A which is a gas diffusion electrode, and Cathode C all consist of a 
gaseous diffusion layer and a reaction layer (catalyst bed) formed on the gaseous diffusion layer. Here, when 
a gaseous diffusion layer and a reaction layer are explained briefly, gaseous diffusion layers are smooth to a 
reaction layer side, and a thing which bears the role which makes the electron produced according to the 
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electrode reaction in a reaction layer emit to the exterior of the single eel UC about the fuel gas or air 
supplied for every ** eel UC while supplying homogeneity. What used fluororesin (for example, PTFE 
[polytetrafluoroethylene]) for the porous body (carbon paper which consists of a carbon fiber with this 
operation gestalt) which has electrical conductivity as a gaseous diffusion layer, for example, and gave 
water-repellent treatment is used. 

[0079] Moreover, a reaction layer bears the role which the electrode reaction which shows in the above- 
mentioned (1) formula with an anode, and shows it in the above-mentioned (2) formula with a cathode, 
respectively advances. Increase-ization of a three phase interfacial area with the field (gaseous diffusion 
network) to which the field (electrolyte network), fuel gas, or air which this reaction layer becomes from the 
so-called three-dimensions-ization of a reaction site, i.e., a catalyst and an ion conductivity electrolyte, is 
supplied is attained. The frame which serves as a foundation by the catalyst support carbon black particle 
with big catalyst surface area is specifically formed, and a hydrophobic gaseous diffusion network is built 
by ****** which a part of frame concerned is made to distribute water repellents, such as PTFE, and gives 
water rrepellent treatment. And osmosis spreading etc. carries out the solution which made the organic 
solvent dissolve a polyelectrolyte in other parts of the above-mentioned frame, the front face of catalyst 
support carbon black is covered with a polyelectrolyte, and the electrolyte network of a hydrophilic property 
is built. It becomes possible to contact efficiently fuel gas or air, ion (proton), and a catalyst, and to advance 
each electrode reaction promptly by this. 

[0080] Anode A and Cathode C which consist of such a gaseous diffusion layer and a reaction layer are 
manufactured according to the following procedures. First, the carbon black particle of a hydrophilic 
property, a hydrophobic carbon black particle, and PTFE are mixed into the organic solvent containing a 
surface active agent, with USHM (ultrasonic homogenizer), a bead mill, etc., distributed mixing is carried 
out and a paste-like slurry is prepared. Next, it is made to dry, after applying the slurry concerned so that 
thickness may become homogeneity on carbon **-PA used as a gaseous diffusion layer. And it heat-treats 
by using an electric furnace or a hotpress for the carbon paper concerned, and while making PTFE in a 
slurry sinter, a reaction layer is formed by removing a surfactant. Furthermore, the solutions (for example, 
chloroplatinic acid water solution etc.) containing the metal salt which constitutes an electrode catalyst are 
applied to the front face of a reaction layer, and with an electric furnace etc., hydrogen reduction etc. is 
processed, after carrying out a pyrolysis, desiccation and. Thereby, Anode A and Cathode C are completed. 
[0081] In this case, since the solution containing the metal salt which constitutes an electrode catalyst 
permeates the details in a reaction layer via the electrolyte network of a hydrophilic property and it goes, an 
electrode catalyst will be supported with high degree of dispersion in the reaction layer after performing 
hydrogen reduction processing etc. In addition, in order that the amount of catalyst support may be reduced 
or the gaseous diffusion network superior to hydrophobic one may build if needed, a catalyst support carbon 
black particle may be made to distribute the catalyst carbon black particle which is not supported [ which 
was beforehand covered with fluororesin ]. 

[0082] Moreover, it is also possible to make into a gaseous diffusion network the hydrophobic field which 
covers only with a polyelectrolyte and the polyelectrolyte itself has structurally, without giving water- 
repellent treatment to the frame which consists of a non-supported catalyst carbon black particle, in order to 
reduce the electric resistance of a reaction layer. Furthermore, Anode A and Cathode C may be constituted 
using carbon felt, the carbon cross which consists of a carbon fiber. 

[0083] And the single eel UC is formed by joining the anode A which has the configuration mentioned 
above, and a cathode to the electrolyte membrane EM which consists of solid-state polymeric materials. 
After contacting the reaction layer of Anode A and Cathode C to an electrolyte membrane EM, specifically, 
the single eel UC is completed by heat-treating with an electric furnace, a hotpress, etc. In this case, in order 
to raise the adhesion in the plane of composition of Anode A and Cathode C, it is desirable, when it heat- 
treats after carrying out little spreading of the solution which made the organic solvent dissolve the film of a 
polyelectrolyte in the reaction layer front face of Anode A and Cathode C. Moreover, before joining 
Cathode C to Anode A, it is desirable, when it carries out carrying out oxidation removal of the impurity in 
an electrolyte membrane EM with the dilute solution of a hydrogen peroxide, and using the ion exchange 
group in an electrolyte membrane EM as proton form in a sulfuric-acid water solution after that etc. and 
activation of an electrolyte membrane is performed. 

[0084] With the single eel UC constituted as mentioned above, as shown in drawing 3 , Anode A and 
Cathode C side is equipped at a time with one separator SP which constitutes a stack 40 to the single eel UC 
of one body, respectively. Separator SP is formed of conductive gas member which is not penetrated [ which 
compressed carbon and it presupposed gas un-penetrating ] like substantia-compacta carbon, and as shown 
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in drawing 4 (a) and drawing 4 (b), it presents the shape of rectangle sheet metal. Here, drawing 4 (a) is a 
**** top view from Cathode C side about the field (henceforth the "cathode contact surface") of the side 
which is a **** top view from Anode A side, and touches Cathode C in the field (henceforth the "anode 
contact surface") of the side which touches Anode A while on the rear face of front of Separator SP. 
[0085] As shown in drawing 4 (a) and drawing 4 (b), the openings 50a, 50b, 51a, and 51b of the shape of a 
slot prolonged along with the side edge section are formed in the four corners of Separator SP. Moreover, 
two or more slots 52 crooked in the shape of S character are formed in the anode contact surface of 
Separator SP so that an end side may be open for free passage with opening 50a on drawing Nakamigi and 
an other end side may be open for free passage with opening 51a of the lower left in drawing. Furthermore, 
two or more slots 53 crooked in the shape of S character are formed in the cathode contact surface of 
Separator SP so that an end side may be open for free passage with opening 50b on drawing Nakamigi and 
an other end side may be open for free passage with opening 51b of the lower left in drawing. 
[0086] Thus, if the laminating of many Separators SP and the single eels UC which were constituted is 
carried out and a stack 40 is constituted, each openings 50a, 50b, 51a, and 51b will form one passage, 
respectively. Moreover, each slot 52 formed in the anode contact surface of each separator SP forms the fuel 
gas passage 54 by the front face of the anode A of each ** eel UC (refer to drawing 3 ). Furthermore, each 
slot 53 formed in the cathode contact surface of each separator SP forms the airstream way 55 by the front 
face of the cathode C of each ** eel UC (refer to drawing 3 ). And the passage which opening 50a forms is 
opened for free passage with fuel gas inlet-port 47a, and the passage which opening 50b forms is opened for 
free passage with air inlet 47b. 

[0087] Thereby, the fuel gas generated by the reformer 30 flows into the fuel gas passage 54 formed by each 
slot 52 of each separator SP, and the front face of Anode A through fuel gas inlet-port 47a and opening 50a 
of each separator SP. And if fuel gas circulates the fuel gas passage 54, the reaction shown in the above- 
mentioned (1) formula with each anode A will advance. Moreover, the air as gas for oxidation supplied from 
Blois B flows into the airstream way 55 formed by each slot 53 of each separator SP, and the front face of 
Cathode C through the passage which air inlet 47b and opening 50b of each separator SP form. And if air 
circulates the airstream way 55, the reaction shown in the above-mentioned (2) formula with each cathode C 
will advance. Consequently, all the cell reactions shown in the above-mentioned (3) formula in each ** eel 
UC advance, and electromotive force can be acquired from anode collecting electrode plate 41a of a fuel cell 
FC, and cathode collecting electrode plate 41b. 

[0088] Moreover, with the separator SP of this fuel cell FC, the slot 52 which forms the fuel gas passage 54, 
and the slot 53 which forms the airstream way 55 are crooked in the shape of S character. Therefore, the fuel 
gas supplied to the anode A of each ** eel UC will turn the inside of the S character-like fuel gas passage 54 
to opening 51a from opening 50a, will advance regularly, and will be consumed to the anode reaction site in 
the middle of the fuel gas passage 54. Similarly, the air supplied to the cathode C of each ** eel UC turns 
the S character-like airstream way 55 to opening 51b from opening 50b, advances regularly, and is 
consumed to the cathode reaction site in the middle of the airstream way 55. 

[0089] Thereby, mutually, since it goes on regularly, it can control fuel gas and air effectively that uneven 
temperature distribution arise in each anode A and Cathode C with hard flow and the heat of reaction 
accompanying advance of electrode reaction. Consequently, within a fuel cell FC, the cathode electrode 
reaction indicated to be the anode electrode reaction shown above (1) to (2) will advance good. In addition, 
the fuel gas passage 54 and the airstream way 55 are not restricted to a S character-like thing, but they may 
form slots 52 and 53 in Cathode C so that the passage 54 and 55 of other gestalten may be formed. 
[0090] The fuel gas which reacted with Anode A while circulating the fuel gas passage 54 serves as anode 
exhaust, and flows into the passage which opening 51a of each separator SP forms. The passage which 
opening 51a of each separator SP forms is connected to anode exhaust outlet 48a (refer to drawing 2 ) 
arranged under the air inlet 47b. Moreover, the air which reacted with Cathode C while circulating the 
airstream way 55 serves as cathode exhaust, and flows into the passage which opening 51b of each separator 
SP forms. The passage which opening 51b of each separator SP forms is connected to cathode exhaust outlet 
48b (refer to drawing 2 ) arranged under the fuel gas inlet-port 47a. 

[0091] Anode exhaust outlet 48a of a fuel cell FC is connected to anode exhaust Rhine L7 which has a 
pressure regulating valve PRV4 in halfway as shown in drawing 1 . And this anode exhaust Rhine L7 is 
connected to exhaust gas Rhine LI 4 connected to the burner of an evaporator 1 10. Similarly, cathode 
exhaust outlet 48b of a fuel cell FC is also connected to cathode exhaust Rhine L8 which has a pressure 
regulating valve PRV5 in halfway. And this cathode exhaust Rhine L8 is connected to exhaust gas Rhine 
LI 4 connected to the burner of an evaporator 110. Thus, the cathode exhaust generated with each cathode C 
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is reused as an oxidizer as a fuel in the burner with which the anode exhaust generated with each anode A of 
a fuel cell FC is formed in the evaporator 1 10. 

[0092] Thus, by burning the hydrogen contained in the exhaust gas discharged from a fuel cell FC, the 
inflammable component of others of a minute amount, oxygen, etc., and using the heat of combustion for 
heating with a fuel and water in the heating unit of an evaporator 1 10 While being able to discharge exhaust 
gas to the equipment exterior as gas with the high safety which changed a part for unreacted inflammability 
into nonflammable components, such as water and a carbon dioxide, the hydrogen made to generate by the 
reformer can be used without futility. That is, the thermal-conversion effectiveness of fuel cell equipment 
can be raised more. 

[0093] Here, a pressure regulating valve PRV4 maintains at a predetermined value the pressure of the anode 
exhaust which circulates anode exhaust Rhine L7 at the outlet of a fuel cell FC, and a pressure regulating 
valve PRV5 maintains at a predetermined value the pressure of the cathode exhaust which circulates cathode 
exhaust Rhine L8 at the outlet of a fuel cell FC. It can become possible for this to keep constant the fuel gas 
in the interior of the fluid pressure in the interior of a fuel cell FC, i.e., the passage which the openings 50a, 
50b, 51a, and 51b of each separator SP form, and each fuel gas passage 54 and each airstream way 55, and 
the pressure of air, and a fuel cell FC can be operated with desired cell voltage. 

[0094] Moreover, preheating Rhine L20 has branched from cathode exhaust Rhine L8 of the downstream of 
a pressure regulating valve PRV5. As shown in drawing 1 , the heat exhanger tube T20 arranged in the 
water tank 21 of the water feed zone 20 is formed in the halfway. Heat exchange of the water currently 
stored in the water tank 21 will be carried out to the cathode exhaust discharged where a temperature up is 
carried out from a fuel cell FC through the heat exhanger tube T20 concerned. This becomes possible using 
the heat of cathode exhaust to heat beforehand the water in a water tank 21 (reforming service water and 
humidification service water) to predetermined temperature (for example, about 80 degrees C). Preheating 
Rhine L20 joins cathode exhaust Rhine L8 again before an evaporator 110, and the cathode exhaust which 
passed the water tank 21 of the water feed zone 20 as a heat source is reused as an oxidizer by the burner 
formed in the evaporator 1 10. In addition, a flow control valve is prepared on preheating Rhine L20 between 
the tee of cathode exhaust Rhine L8 and preheating Rhine L20, and a heat exhanger tube T20, this flow 
control valve may be further connected to a control unit 90 (refer to drawing 6 ) electrically, the opening-of- 
traffic time amount and closedown time amount of preheating Rhine L20 may be controlled, and the flow 
rate of the cathode exhaust supplied to a heat exhanger tube T20 may be adjusted according to the actuation 
situation of fuel cell equipment 1 . 

[0095] although it generates heat, in order [ by which the cathode electrode reaction indicated to be the 
anode electrode reaction which shows above (1) the fuel cell FC constituted in this way on the other hand to 
(2) advances ] it is alike and to take, and to stabilize actuation of a fuel cell FC ~ the operating temperature - 
- abbreviation — maintaining uniformly is important. For this reason, the fuel cell FC is constituted so that a 
cooling medium can be circulated inside, and fuel cell equipment 1 is equipped with the cooling system 60. 
Explanation of the cooling structure of a fuel cell FC forms the further opening 56 in each separator SP 
which constitutes the stack 40 of a fuel cell FC between opening 50a and opening 51b, as shown in drawing 
4 (a) and drawing 4 (b). Furthermore, between opening 50b and opening 51a, opening 57 is formed so that it 
may counter with opening 56. 

[0096] Thus, when the openings 56 and 57 of each formed separator SP carry out the laminating of many 
Separators SP and single eels UC and constitute a stack 40, they form one passage, respectively. And the 
passage which each opening 56 forms, and the passage which each opening 57 forms are mutually open for 
free passage through the passage which is formed in the interior of flange 44a arranged at the anode 
collecting electrode plate 41a side and which is not illustrated, and forms the cooling passage 58 (refer to 
drawing 1 ). Moreover, as shown in drawing 2 , cooling-medium inlet-port 49a is prepared in the flange 44b 
side of a fuel cell FC, and this cooling-medium inlet-port 49a is opened for free passage by the passage 
which each above-mentioned opening 56 forms. Furthermore, cooling-medium outlet 49b is prepared in the 
flange 44b side of a fuel cell FC, and this cooling-medium outlet 49b is opened for free passage by the 
passage which each above-mentioned opening 57 forms. 

[0097] On the other hand, the cooling system 60 consists of radiator 61 grades which consist of the cooling 
intermediation general circulation pump P3, cooling-medium Rhine L9, the cooling-medium return line 
L10, a heat exchanger 62, and fan 63 grade. That is, as shown in drawing 1 , the cooling intermediation 
general circulation pump P3 is connected to cooling-medium inlet-port 49a of a fuel cell FC through 
cooling-medium Rhine L9. Moreover, the cooling-medium return line L10 is connected to cooling-medium 
outlet 49b of a fuel cell FC, and this cooling-medium return line L10 is connected to the refrigerant inlet 
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port Ri of the heat exchanger 62 which constitutes a radiator 61 . 

[0098] Therefore, if the cooling intermediation general circulation pump P3 is operated, the cooling water 
which took and carried out the temperature up of the heat will be returned to a radiator 61 through cooling- 
medium outlet 49b and the cooling-medium return line L10 from the stack 40 grade of a fuel cell FC by 
introducing cooling water etc. into the cooling passage 58 of a fuel cell FC through cooling-medium Rhine 
L9 and cooling-medium inlet-port 49a. It is cooled with a radiator 61 and cooling water etc. is again 
supplied to a fuel cell FC with the cooling intermediation general circulation pump P3. Thereby, the 
operating temperature of a fuel cell FC is always maintained at an optimum range (for example, 60 degrees 
C - about 80 degrees C). 

[0099] Furthermore, it prepares for this fuel cell FC for each [ from which temperature sensor TSFC (not 
shown) for measuring the temperature tFC of the fuel cell FC under actuation constitutes each stack 40 the 
predetermined part of each stack 40, or if needed ] ** eel UC of every. And temperature sensor TSFC is 
electrically connected with the control unit 90 (refer to drawing 6 ), and the data of the temperature tFC in 
the fuel cell FC measured by temperature sensor TSFC are outputted and processed by the control unit 90. 
In addition, as temperature sensor TSFC, an usable thermocouple etc. is used under the service condition of 
a measurement temperature field, an installation location, etc. 

[0100] Moreover, the cooling water which circulates this cooling system 60 is used also as a heat sink which 
makes fuel gas cool with a condenser 35. That is, cooling-medium Rhine LI 1 has branched from cooling- 
medium Rhine L9, and this cooling-medium Rhine LI 1 is connected to the heat exhanger tube T35 which 
constitutes a condenser 35. By this, if the cooling intermediation general circulation pump P3 is operated, 
cooling water etc. will be supplied also to the heat exhanger tube T35 of a condenser 35. The cooling water 
which circulated the heat exhanger tube T35 is returned to the refrigerant inlet port Ri of the heat exchanger 
62 which constitutes a radiator 61 through piping which does not illustrate, and is carried out cooling and 
recycling. 

[0101] Furthermore, cooling-medium Rhine LI 2 has branched from cooling-medium Rhine L9, and this 
cooling-medium Rhine LI 2 is connected to the fluid inlet port of the heat exhanger tube T32 arranged in the 
reforming section 32 of a reformer 30. And the fluid outlet of a heat exhanger tube T32 is connected to the 
inlet port of the fluid inlet port of the heat exhanger tube T33 arranged in the selective oxidation section 33. 
Therefore, if the cooling intermediation general circulation pump P3 is operated, cooling water etc. will be 
supplied also to the heat exhanger tube T32 of the reforming section 32, and the heat exhanger tube T33 of 
the selective oxidation section 33. Thereby, the excessive heat of reaction generated inside the reforming 
section 32 and the selective oxidation section 33 can be removed using the cooling water which circulates a 
cooling system 60. In addition, the cooling water which circulated the heat exhanger tube T33 of the 
selective oxidation section 33 is returned to the refrigerant inlet port Ri of the heat exchanger 62 which 
constitutes a radiator 61 through piping which does not illustrate, and is carried out cooling and recycling. 
[0102] In addition, from cooling-medium Rhine L12, further cooling-medium Rhine L13 has branched, and 
the cooling water extracted through this cooling-medium Rhine LI 3 is used in order to cool the exhaust gas 
discharged from the burner of an evaporator 1 1 0. 

[0103] The heat exchanger 65 is formed on exhaust gas Rhine LI 4 of the outlet side of the burner of an 
evaporator 110, and the pressure regulating valve PRV7 is further formed on exhaust gas Rhine LI 4 of the 
outlet side of a heat exchanger 65. And cooling-medium Rhine LI 3 which branched from cooling-medium 
Rhine LI 2 is connected to the fluid inlet port of the heat exhanger tube T65 which constitutes a heat 
exchanger 65. By this, the exhaust gas which flows out of the burner of an evaporator 110 will be 
discharged out of a system, after fully being cooled with the cooling water which circulates a cooling system 
60. It is returned to the refrigerant inlet port Ri of the heat exchanger 62 which constitutes a radiator 61 
through piping for which the cooling water which circulated does not illustrate the heat exhanger tube T65 
of a heat exchanger 65, and carries out cooling and recycling. 

[0104] Here, with the fuel cell equipment 1 constituted in this way, when stabilizing the engine performance 
of a fuel cell FC, it is necessary to frilly humidify the electrolyte membrane EM of each ** eel UC (solid- 
state polyelectrolyte film). In view of this point, solenoid valves SV1-SV7 are mainly controlled by the 
control means 90, the conditions of the reforming reaction in a reformer 30 are adjusted in this fuel cell 
equipment 1, and the hydrogen partial pressure of the fuel gas which flows out of a reformer 30, CO partial 
pressure, and the steam partial pressure are adjusted to the predetermined value, namely, the fuel for heating 
which controls solenoid valves SV1-SV7, and is supplied to the heating unit of an evaporator 110 and the 
flow rate of water, the flow rate of the air for combustion supplied to the temperature up section 1 00, the 
methanol supplied to a reformer 30, and reforming — the flow rate of service water and air is adjusted to a 
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predetermined value. 

[0105] this time — reforming — it becomes important, when a setup of the ratio (henceforth a "S/C ratio") of 
the amount of supply (mol) of the amount of supply (mol)/methanol of service water makes accuracy 
generate more the fuel gas which has the hydrogen partial pressure corresponding to a load demand, a steam 
partial pressure, and the carbon monoxide partial pressure that can prevent the catalyst poisoning of an 
anode in a reformer 30. This S/C ratio The temperature of the heating unit of an evaporator 110, the 
measured value of temperature sensor TS100, and the reaction temperature of the reforming section 32, 
After setting selective oxidation section 33 reaction temperature, the temperature of the fuel gas which flows 
out of a reformer 30, and the operating temperature of a fuel cell FC to a predetermined value (1) ~ the rate 
constant of the reforming reaction shown by - (5) formula, and a selective oxidation reaction — respectively 
— alike — setting up — a methanol and reforming — service water and the amount of supply of air are 
changed, kinetics-analysis is performed, and it is obtained by computing the component presentation in the 
fuel gas which flows out of a reformer 30. It asks for the S/C ratio in the case of acquiring the gas 
presentation of the request in the fuel gas which flows out of a reformer 30 from the result of the component 
presentation in the fuel gas computed. In addition, also when not performing the partial oxidation reaction of 
fuels, such as a methanol as shown by (4) formulas, as a reaction of the reforming section 32, it asks for the 
S/C ratio in the case of acquiring the gas presentation of the request in the fuel gas which flows out of a 
reformer 30 similarly. 

[0106] For example, the working pressures of a fuel cell FC are 1 .6ata(s) (98066Pa). The temperature of the 
water methanol mixed gas which operating temperature is 80 degrees C and flows out of the temperature up 
section 30 240-260 degrees C, When the temperature of the fuel gas with which the reaction temperature of 
250-300 degrees C and the selective oxidation section 33 is 120-200degree-Cdegree C, and the reaction 
temperature of the reforming section 32 flows out of a reformer 30 is 120-200 degrees C, solenoid valves 
SV1 and SV2 are controlled, reforming — it is desirable to set the ratio (S/C ratio) of the amount of supply 
(mol) of the amount of supply (mol)/methanol of service water to 1 .5-2.5, and being referred to as 1 .8-2.0 is 
still more desirable. 

[0107] Here, the concentration of CO in the fuel gas with which a S/C ratio flows that it is less than 1.5 out 
of a reformer 30 increases, and the inclination to advance poisoning of an electrode catalyst remarkably in 
each anode A of a fuel cell FC becomes large. On the other hand, if a S/C ratio exceeds 2.5, it will need to 
evaporate a lot of water and will produce the fault of causing decline in system efficiency. In addition, in 
order to reduce the concentration of CO if needed, the cooling conditions of the selective oxidation section 
33 may be changed, and the reaction temperature of the selective oxidation section 33 may be lowered rather 
than usual. And the air of the specified quantity based on the stoichiometry which controls a solenoid valve 
SV 5 based on the temperature of water methanol mixed gas based on temperature sensor TS100, controls 
solenoid valves SV3 and SV4, and is shown in a reformer 30 by (7) and/or (8) formulas is supplied, and a 
reforming reaction is made to follow fluctuation of a load demand, and is made and advanced to it. 
[0108] by the way, it mentioned above with this fuel cell equipment 1 — as — fuel Rhine LI and L30 and 
reforming — service water - it has intermittently the solenoid valves SV1-SV7 which can be opened and 
closed in each Rhine to Rhine L2, water Rhine L40, and air Rhine L3, L4, and L50. And low-cost-izing with 
large fuel cell equipment 1 and miniaturization are attained by adopting such a configuration. 
[0109] That is, the pressure regulating valve PRV1 is formed in the fuel feed zone 10 which supplies a 
methanol to a reformer 30, and the fluid pressure which is breathed out by this pressure regulating valve 
PRV1 from a fuel pump PI , and circulates the inside of pressure regulation Rhine LP by it is kept constant 
to it. Therefore, the methanol as a fuel is always supplied to the inlet port of a solenoid valve SV 1 and a 
solenoid valve SV 6 by the fixed pressure from the fuel feed zone 10. the same « reforming ~ service water 
and humidification — the pressure regulating valve PRV2 is formed in the water feed zone 20 used as the 
source of supply of service water, and the fluid pressure which is breathed out by this pressure regulating 
valve PRV2 from a water pump P2, and circulates the inside of pressure regulation Rhine LP by it is always 
kept constant. Therefore, the water for reforming is always supplied to the inlet port of a solenoid valve SV 
2 and a solenoid valve SV 7 by the fixed pressure from the water feed zone 20. Moreover, the air for 
combustion supplied from Blois B is always supplied to the inlet port of a solenoid valve SV 5 by the fixed 
pressure. Moreover, from Blois B used as the source of supply of the air for reforming, the air for reforming 
is supplied to the inlet port of solenoid valves S V3 and SV4 by the fixed pressure. Therefore, the fluid 
pressure in the inlet port of each solenoid valves SV1-SV7 becomes always fixed. 

[0110] On the other hand, with fuel cell equipment 1, the pressure of fluids, such as water methanol mixed 
gas in the interior of a reformer 30 and reformed gas, is always kept constant by the pressure regulating 
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valve PRV3. Moreover, the pressure of the fluid in the outlet of a solenoid valve SV 3 is also always kept 
constant by the pressure regulating valve PRV6. Furthermore, the pressure of the exhaust gas Rhine LI 4 
interior connected to fuel supply line LS2 and this is also always kept constant by the pressure regulating 
valve PRV7. Therefore, it becomes always fixed [ the fluid pressure in the outlet of solenoid valves SV1- 
SV7 ]. 

[01 1 1] Consequently, with this fuel cell equipment 1, the differential pressure between the inlet port of each 
solenoid valves SV1-SV7 and an outlet will always be kept constant. And by keeping constant the 
differential pressure between the inlet port of each solenoid valves SV1-SV7, and an outlet, it is simplified 
extremely and each Rhine L1-L4 and the flow characteristics in L30, L40, and L50 become possible 
[ defining very easily the amount of supply of the fluid to an evaporator 110, the temperature up section 100, 
and a reformer 30 ] from each differential pressure concerned and the opening-of-traffic time amount of 
each solenoid valves SV1-SV7. 

[01 12] Thus, with fuel cell equipment 1, keeping constant the differential pressure between the inlet port of 
each solenoid valves SV1-SV7, and an outlet, closing motion control of each solenoid valves SV1-SV7 is 
carried out, and each fluid is intermittently supplied to an evaporator 110, the temperature up section 100, 
and a reformer 30. the amount of supply of a fluid [ as opposed to an evaporator 110, the temperature up 
section 100, and a reformer 30 by this ], i.e., the fuel to the heating unit of an evaporator 110, (methanol), 
the water to the heating unit of an evaporator 1 10, a fuel (methanol), and reforming - it becomes possible to 
adjust the amount of supply of service water, the air for reforming, and the air for combustion with an 
always the optimal and sufficient precision. Consequently, as a passage closing motion means, it becomes 
unnecessary for size to use expensive large thermal mass flow meter etc., and it becomes employable about 
the small and cheap solenoid valves SV1-SV7. Therefore, cost cut-ization and miniaturizing can do the 
whole fuel cell equipment 1 sharply. 

[01 13] Next, the concrete configuration of these solenoid valves SV1-SV7 is explained, referring to drawing 
5 . Solenoid valves SV1-SV7 all have the same configuration, and can manufacture it extremely in low cost 
and a compact (for example, overall length of about 5-1 0cm). Solenoid valves SV1-SV7 have the valve 
body 80 formed approximately cylindrical, as shown in drawing 5 . The valve inlet port 81 is formed in an 
end side, the valve outlet 82 is formed in the other end side, respectively, and the valve inlet port 81 and the 
valve outlet 82 are opened for free passage by the passage 83 extended straightly at this valve body 80. 
[0114] Moreover, near the valve outlet 82 in the passage 83 formed in the valve body 80, the valve seat 84 is 
formed and the valve element 85 attached in the moving core 86 through the shaft is arranged free [ sliding ] 
in passage 83. In the valve element 85 and the moving core 86, it is energized to the valve seat 84 by 
energization means, such as a spring which is not illustrated, and passage 83 is usually closed by the valve 
seat 84 and the valve element 85. and - the valve body 80 -- the perimeter of passage 83 and a moving core 
86 -- a wrap — like - electromagnetism -- the coil 87 is arranged. 

[0115] Driver voltage is supplied to these solenoid valves SV1-SV7 from constant-voltage-power-supply 
equipment 88. This constant-voltage-power-supply equipment 88 has the DC power supply and the voltage 
stabilizer which are not illustrated, stabilizes the astable direct current voltage which the DC power supply 
concerned generate in a voltage stabilizer, and generates stabilization direct current voltage, it is shown in 
drawing 5 and drawing 6 — as - the plus output terminal of constant- voltage-power-supply equipment 88 - 
the electromagnetism of each solenoid valves SV1-SV7 - the end of a coil 87 is connected to juxtaposition, 
the electromagnetism by which the minus output terminal of constant- voltage-power-supply equipment 88 is 
contained in each solenoid valves SV1-SV7 on the other hand through transistors Trl, Tr2, Tr3, Tr4, Tr5, 
Tr6, and Tr7 - the other end of a coil 87 is connected to juxtaposition. 

[0116] Moreover, the resistance R for a bypass and Capacitor Co are formed in electric Rhine which 
connects each solenoid valves SV1-SV7 and each transistors Trl-Tr7. And the pulse generators PG1, PG2, 
PG3, PG4, PG5, PG6, and PG7 are connected to the gate of each transistors Trl-Tr7, respectively. Each 
pulse generators PG1-PG7 generate the pulse (pulse voltage) for carrying out ON/OFF of each transistors 
Trl-Tr7. By this, each transistors Trl-Tr7 will function as a switching element. 

[0117] namely, - if each transistors Trl -Tr5 turn on by the pulse from each pulse generators PG1-PG7 - 
the electromagnetism of each solenoid valves SV1-SV7 - driver voltage is impressed to a coil 87. thereby - 
electromagnetism - since a coil 87 is excited and a valve element 85 goes up with a moving core 86, 
solenoid valves SV1-SV7 will be opened wide, if each transistors Trl-Tr5 turn off on the other hand by the 
pulse from each pulse generators PG1-PG7 - the electromagnetism of each solenoid valves SV1-SV7 - 
since impression of the driver voltage to a coil 87 is canceled and it is energized to a valve seat 84 by the 
moving core 86, the valve element 85, and the energization means, solenoid valves SV1-SV7 will be closed. 
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[01 18] thus, each pulse generators PG1-PG7 — electromagnetism — although the pulse for impressing driver 
voltage to a coil intermittently is generated, it is controlled by the control unit 90 indicated to be the width of 
face of the pulse concerned, and a period, i.e., the opening-of-traffic time amount and closedown time 
amount of each solenoid valves SV1 -SV7, to drawing 5 and drawing 6 . A control unit 90 has CPU91 , 
ROM92, and RAM93, as shown in drawing 6 . CPU91 consists of a microprocessor etc. and performs 
various data processing. Moreover, the program for control and data processing is memorized beforehand, 
and RAM93 is used for ROM92 in order to write various data in the case of control and data processing. 
[01 19] Moreover, a control unit 90 has input/output port 94 connected with CPU91. Each above-mentioned 
pulse generators PG1-PG7, the mass air flow control valve FRV prepared in the downstream of Blois B, 
pumps P1-P3, and a radiator 61 are connected to this input/output port 94. Therefore, the various signals 
generated by data processing of CPU91 are given to each pulse generators PG1-PG7, a mass air flow control 
valve FRV, pumps P1-P3, and a radiator 61 through input/output port 94. 

[0120] Furthermore, it prepares in temperature sensor TS100 and the reforming section 32 of a reformer 30 
which were prepared on combustion supply line LS3 of the outlet of the temperature up section 100, and it 
prepares in **** temperature sensor TS32 and the selective oxidation section 33 of a reformer 30, and **** 
temperature sensor TS33, temperature sensor TSFC prepared in the fuel cell FC, and temperature sensor 
TS35 and ** which were prepared in the condenser 35 are connected to the input/output port 94 of a control 
unit 90. And the detecting signal emitted by these temperature sensors is given to CPU91. Moreover, a load 
setting means (not shown) to set up the load to a fuel cell FC is connected to the input/output port 94 of a 
control unit 90, and the load demand signal emitted by the load demand means concerned is given to 
CPU91. 

[0121] In addition, a control unit 90 has storage 95 and this storage 95 is connected with CPU91 through 
input/output port 94. The data for controlling a solenoid valve SV 5 in this storage 95 based on the 
temperature of temperature sensor TS100, The data for controlling a solenoid valve SV 3 corresponding to 
the internal temperature of the reforming section 32 of a reformer 30, The data for controlling a solenoid 
valve SV 3 and a solenoid valve SV 4 corresponding to the internal temperature of the selective oxidation 
section 33 of a reformer 30 and the data for operating the whole fuel cell equipment regularly corresponding 
to a load demand are memorized. Furthermore, the table showing the table showing the opening-of-traffic 
time amount and closedown time amount of the solenoid valve SV 1 according to the load demand to a fuel 
cell FC, and the opening-of-traffic time amount and closedown time amount of the solenoid valve SV 1 
according to the load demand to a fuel cell FC in this storage 95 and the data in which the predetermined 
proportionality constant defined about each solenoid valves SV2-SV7 and a mass air flow control valve 
FRV is shown are memorized. These various data are read to CPU91 which received the temperature 
detecting signal and load demand signal of each part of the above. And CPU91 generates the control signal 
sent out to a radiator 61 at each pulse generators PG1-PG7, a mass air flow control valve FRV, pumps PI- 
PS, and a list based on a load demand signal. 

[0122] In addition, the data for controlling a solenoid valve SV 5 based on the temperature of temperature 
sensor TS100, The data for controlling a solenoid valve SV 3 corresponding to the internal temperature of 
the reforming section 32 of a reformer 30, The data for controlling a solenoid valve SV 3 and a solenoid 
valve SV 4 corresponding to the internal temperature of the selective oxidation section 33 of a reformer 30, 
The data for controlling the solenoid valve SV 6 and solenoid valve SV 7 which supply the methanol and 
water for heating to the heating unit of an evaporator according to a load demand, respectively can be 
defined based on theoretical calculated value, an experimental value, etc. 

[0123] the methanol supplied to the temperature up section 100 or a reformer 30, and reforming, if the 
conditions (a presentation ratio, a flow rate, total pressure, etc.) of reactants, such as service water and air, 
and the conditions (a class, the amount of support, degree of dispersion, etc.) of a catalyst are set up The 
reaction temperature observed can determine mostly the component presentation of the mixed gas which 
consists of the reactants (the fuel, H20, air, etc.) and product (H2, CO, C02, H20, N2 grade) in a steady 
state. In fact, since the conditions of a catalyst are uniformly decided by the temperature up section 100 and 
the reformer 30 When mixed gas reaches the temperature of the request suitable for advance of a steam- 
reforming reaction, And by grasping beforehand the above-mentioned reactant in case mixed gas serves as a 
desired gas presentation, and the conditions of reaction temperature with theoretical count and experimental 
data If the conditions of a reactant are set up, it can check whether whether mixed gas's having reached the 
temperature of the request suitable for advance of a steam-reforming reaction and mixed gas serve as a 
desired gas presentation by measuring the temperature in temperature sensor TS100 and a reformer 30. In 
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addition, it considers as the configuration which forms a pressure gage in the reforming section 32, and can 
carry out the monitor of the pressure in the reforming section 32, and you may make it check to a precision 
further using the data of the total pressure of the mixed gas in the above-mentioned reforming section 32. 
[0124] Furthermore, the opening-of-traffic time amount of the solenoid valve SV 1 according to the load 
demand to a fuel cell FC and closedown time amount, i.e., the table showing the amount of supply of the 
methanol according to a load demand, can be defined based on theoretical calculated value, an experimental 
value, etc. moreover, the amount of supply of the methanol with which the proportionality constant about 
solenoid valves SV2-SV7 and a mass air flow control valve FRV becomes settled in the opening-of-traffic 
time amount and closedown time amount of a solenoid valve SV 1 and reforming — it asks for every 
solenoid valve SV2-SV7 and mass air flow control valve FRV from a ratio with the amount of supply of the 
air for combustion supplied to service water, the methanol supplied to the heating unit of an evaporator 1 10 
and water, and the temperature up section 1 00, reforming air, and the air for selective oxidation. In addition, 
instead of storing the data of such a proportionality constant in storage 95, about each solenoid valves SV1- 
SV7, while creating the data in which the opening-of-traffic time amount according to the load demand to a 
fuel cell FC and closedown time amount are shown, the data in which the opening according to the load 
demand to a fuel cell FC is shown may be created, and these data may be stored [ mass air flow control 
valve / FRV ] in storage 95. 

[0125] Thus, each solenoid valves SV1-SV7, a mass air flow control valve FRV, pumps P1-P3, and a 
radiator 61 are controlled with a certainly and sufficient precision by the constituted control unit 90 grade, 
therefore, fuel Rhine LI and L30 and reforming ~ service water - Rhine L2, water Rhine L40, and air 
Rhine L3, L4, and L50 - and The methanol which is a fuel from air supply Rhine L6 (the methanol used for 
the reforming reaction of the reforming section 32, and methanol used as a fuel in the burner of an 
evaporator 1 1 0), reforming — the air for the combustion in service water, the water supplied to the burner of 
an evaporator 110, and the temperature up section 100, the air for reforming, the air for carbon monoxide 
selective oxidation, and the air as cathode reaction gas will be supplied with stability and a sufficient 
precision to each set elephant device. Moreover, the fuel gas adjusted by the predetermined value will be 
supplied to an anode from a reformer 30 in the hydrogen concentration corresponding to a load demand and 
a steam partial pressure, and the carbon monoxide partial pressure that can prevent generating of the catalyst 
poisoning of an anode. In addition, a control unit 90 can also be constituted as a sequencer. 
[0126] Then, it explains, referring to the flow chart shown in drawing 7 about actuation of the fuel cell 
equipment 1 mentioned above. 

[0127] When starting fuel cell equipment 1, CPU91 of a control unit 90 outputs a driving signal to a pump 
P3, and makes circulation of cooling water start. After lighting the burner of the evaporator 1 10 of a 
reformer 30, and CPU91 A driving signal is outputted to a pump PI, a pump P2, Blois B, and solenoid 
valves SV1-SV7. The air used for the combustion reaction of the temperature up section 100, the methanol 
used for the reforming reaction of the reforming section 32, the air for combustion supplied to the methanol 
supplied to the burner of the heating unit of an evaporator 110, water, and the temperature up section 100, 
and reforming — service water, the air for reforming, the air for CO selective oxidation, etc. are supplied to 
temperature up section 100 reformer 30 on condition that predetermined, and the reaction in a reformer 30 is 
made to start (S10) 

[0128] In addition, at this time, a radiator 61 is not started and is made into the condition of carrying out the 
temperature up of a reformer 30 and the fuel cell FC promptly. In addition, the conditions of supply of the 
reactant supplied to a reformer 30 at this time are the value which set up beforehand so that a steam- 
reforming reaction might become the gas presentations (a hydrogen partial pressure, CO partial pressure, 
steam partial pressure, etc.) of the request in the fuel gas generated by fully going on, and was memorized in 
the control unit 90, when a reformer 30 reaches a predetermined steady state. 

[0129] Next, CPU91 inputs the temperature tlOO of the mixed gas which flows out of the temperature up 
section 100 transmitted from temperature sensor TS100 (S20). At this time, you may input, respectively also 
about the detecting signal of the temperature t32 of the fuel gas in the reforming section 32 transmitted from 
temperature sensor TS32, and the detecting signal of the temperature t33 of the fuel gas in the selective 
oxidation section 33 transmitted from temperature sensor TS33. The rapid load effect to a fuel cell FC arises 
by this, and even if it becomes impossible for the heating conditions of the water methanol mixed liquor in 
an evaporator 1 10 to fully follow at this fluctuation, more precise temperature up accommodation is attained 
in the temperature up section 100. That is, how much the temperature up of the water methanol mixed gas 
supplied reformer 30 is carried out in the temperature up section 100 can compute to accuracy more by 
measuring the reference temperature tOlOO (temperature suitable for advance of a steam-reforming reaction) 
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in the temperature up section 100 which set up beforehand the detecting signal of temperature sensor TS100, 
temperature sensor TS32, and temperature sensor TS33, the predetermined reference temperature t032 in the 
reforming section 32, and the reference temperature t033 in the selective oxidation section 33, respectively. 
[0130] It is the value which set up beforehand as a value which converted the heating value continuously 
supplied from the outside into the temperature of the water methanol mixed gas which flows out of the 
temperature up section 100 in order for a predetermined steam reforming reaction and a predetermined 
selective oxidation reaction to make the steady state which can obtain the fuel gas of a predetermined gas 
presentation hold here , and was memorized in the control unit 90 . [ in / with reference temperature tOlOO / 
a reformer 30 ] Moreover, it is the value which set up beforehand as temperature when reaching the steady 
state from which the steam-reforming reaction and selective oxidation reaction in a reformer 30 can obtain 
the fuel gas of a predetermined gas presentation, and was memorized in the control unit 90 in the 
predetermined reference temperature t032 and t033. Although such a reference temperature is not suitably 
set up according to the actuation conditions of a reformer 30 etc. and is not limited especially, it is good also 
as 120-130 degrees C as 280-300 degrees C and a reference temperature t033 as 240-260 degrees C and a 
reference temperature t032 as a predetermined reference temperature tOlOO for example. In addition, in 
performing a partial oxidation reaction in the reforming section 32, it sets up separately the reference 
temperature t032 of the reforming section 32. 

[0131] On the other hand, since load responsibility is bad, the temperature up of the heating unit with which 
an evaporator 1 10 is equipped from immediately after starting of fuel cell equipment 10 is carried out 
gradually. Thus, the water methanol mixed gas which flows out of an evaporator 110 carries out a 
temperature up gradually, and even if it carries out a temperature change, since the temperature of the water 
methanol mixed gas which flows out of the temperature up section 1 10 is adjusting the amount of supply of 
the air for combustion carried out solenoid- valve SV5, it is always adjusted to desired temperature. And the 
temperature up also of the fuel gas generated by this reformer 30 is gradually carried out to a predetermined 
reference temperature according to the internal temperature of a reformer 30. At this time, a temperature up 
is carried out by carrying out heat exchange also of the cooling water which passes through the inside of 
cooling-medium Rhine L12, and flows in a reformer 30 to the above-mentioned fuel gas in the heat 
exhanger tubes T32 and T33 in a reformer 30. Furthermore, this cooling water that carried out the 
temperature up carries out the temperature up of the fuel cell FC gradually by passing through the inside of 
the cooling passage 58 in a fuel cell FC via a heat exchanger 62 and cooling-medium Rhine L9 
succeedingly. The cooling water which carried out heat exchange to the fuel cell FC in the cooling passage 
58 is lowered even to temperature comparable as the internal temperature of the fuel cell FC at that time, 
passes through cooling-medium Rhine LI 2 again, is led to a reformer 30, and performs fuel gas and heat 
exchange. 

[0132] Moreover, the cooling water which carried out the temperature up in the heat exhanger tubes T32 and 
T33 in the above-mentioned reformer 30 passes within between [ T35 ] the heat transfer in a condenser 35 
via cooling-medium Rhine LI 1 which branched from cooling-medium Rhine L9. For this reason, a 
temperature up is gradually carried out so that a condenser 35 may also serve as internal temperature of a 
fuel cell FC, and comparable temperature. In addition, at this time, when the temperature of a fuel cell FC 
and a condenser 35 becomes higher than predetermined temperature, CPU91 may be set up so that a driving 
signal may be outputted to a radiator 61 based on the detecting signal from temperature sensor TSFC with 
which the fuel cell FC and the condenser 35 were equipped, respectively, and TS35. And the temperature of 
a fuel cell FC and a condenser 35 is held by adjusting the temperature of cooling water with a radiator 61 at 
predetermined temperature. 

[0133] If a reformer 30 reaches a steady operating state and fuel gas comes to be supplied to Anode A, 
based on the data for operating the whole fuel cell equipment regularly corresponding to a load demand, 
CPU91 will transmit a new driving signal to solenoid valves SV1-SV7, a pump P3, a mass air flow control 
valve FRV, and a radiator 61 (S30), and will start the control which was able to balance the fuel cell 
equipment 1 whole. Since the fuel cell FC and the condenser 35 are adjusted by predetermined operating 
temperature as stated above at this time, even if fuel gas and air begin to be supplied, it will be in the 
condition that it can operate regularly with a predetermined output promptly. Moreover, the temperature of 
the outlet of the evaporator 1 10 under actuation and the temperature up section 100, the reforming section 
32 of a reformer 30 and the selective oxidation section 33, a condenser 35, and a fuel cell FC is maintained 
in a desired temperature requirement based on the detection result of the temperature sensor with which 
these were equipped, respectively by controlling the drive condition of a radiator 61 and pump P3 grade by 
the control unit 90. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/16/2005 



JP,2002-056873,A [DETAILED DESCRIPTION] 



Page 22 of 24 



[0134] Thus, if fuel cell equipment 1 comes to operate regularly on predetermined actuation conditions, to 
CPU91 of a control unit 90, a load demand signal will be given from a predetermined load setting means. 
CPU91 will access the table showing the opening-of- traffic time amount and closedown time amount of the 
solenoid valve SV 1 memorized by the store 95 based on a load demand signal, if a load demand signal is 
received (S40). And CPU91 reads the data corresponding to the load demand to the fuel cell FC shown in 
the load demand signal out of the table concerned, and generates the control signal sent out to the pulse 
generator PG 1 connected to the solenoid valve SV 1 based on the data in which the opening-of-traffic time 
amount and closedown time amount of the solenoid valve SV 1 according to the load demand concerned are 
shown. Thus, the amount of supply of the methanol according to the load demand to a fuel cell FC will be 
determined by defining the opening-of-traffic time amount and closedown time amount of a solenoid valve 
SV 1 (S50). 

[0135] Moreover, in S50, CPU91 which determined the amount of supply of the methanol according to the 
load demand to a fuel cell FC reads next the data in which the predetermined proportionality constant 
defined about each solenoid valves SV2-SV7 and a mass air flow control valve FRV is shown from storage 
95. And CPU91 generates the control signal which multiplies with the data in which the data concerned, and 
the opening-of-traffic time amount and closedown time amount of the solenoid valve SV 1 according to the 
load demand read by S40 are shown and which is sent out to each pulse generators PG1-PG7 and a mass air 
flow control valve FRV. reforming supplied by this through the air and the solenoid valve SV 2 which are 
supplied through a mass air flow control valve FRV — service water — The air for reforming supplied 
through a solenoid valve SV 3, the air for carbon monoxide selective oxidation supplied through a solenoid 
valve SV 4, The combustion air supplied through a solenoid valve SV 5, the methanol supplied to the burner 
of the evaporator 110 supplied through a solenoid valve SV 6, It will be determined that the water supplied 
to the burner of the evaporator 110 supplied through a solenoid valve S V 7 will accept the load demand to a 
fuel cell FC (S60). 

[0136] In addition, at this time, CPU91 sends out a control signal to the pulse generators PG6 and PG71 
based on the data corresponding to the load demand to the fuel cell FC shown in the load demand signal, 
and controls a solenoid valve SV 6 and a solenoid valve SV 7. That is, CPU91 sets up the amount of supply 
of a methanol and the amount of supply of water which are supplied to the burner of the heating unit of an 
evaporator 1 10 so that the mixed liquor of the water methanol which serves as a fluid for reforming in an 
evaporator 110 may fully be evaporated and the reforming machine 30 can be supplied, even if the amount 
of supply of the methanol supplied to a reformer 30 according to a load demand changes. Furthermore, the 
amount of inflammable components in the exhaust gas discharged from the fuel cell FC which changes in 
connection with the amount of supply of the methanol with which the amount of supply of a methanol and 
the amount of supply of water which are supplied to the burner of an evaporator 110 are supplied to a 
reformer 30 changing is also taken into consideration if needed at this time. 

[0137] However, since there is a case where it becomes impossible to follow the heating conditions of the 
heating unit of an evaporator 1 10 in a rapid load effect, to be able to carry out the temperature up of the 
water methanol mixed gas even to desired temperature in the temperature up section 100, CPU91 sends out 
a control signal to the pulse generator PG 5 based on the data corresponding to temperature sensor TS100, 
controls a solenoid valve SV 5, and adjusts the temperature of the fuel gas supplied to a reformer 30. 
[0138] CPU91 which performed processing in S50 and S60 sends out the control signal which shows the 
opening corresponding the control signal which shows the opening-of-traffic time amount and closedown 
time amount of each solenoid valves SV1-SV7 according to a load demand to the load demand to a mass air 
flow control valve FRV to each pulse generators PG1-PG7, respectively (S70). The processing in S40-S700 
which were explained above is repeated whenever CPU91 of a control unit 90 receives a load demand 
signal. 

[0139] The pulse generators PG1-PG4 which, on the other hand, received the control signal generated by 
CPU91 by S70 from the control unit 90 send out a pulse to each solenoid valves SV1-SV7. thereby - each - 
- electromagnetism — driver voltage is intermittently impressed to a coil 87, and each Rhine is intermittently 
opened and closed by solenoid valves SV1-SV7. Moreover, if the control signal from CPU91 is received, 
the actuator section of a mass air flow control valve FRV will change the opening so that a load demand 
may be accepted. 

[0140] consequently, the methanol of an amount corresponding to the load demand in the air for combustion 
of an amount, water methanol mixed gas, and the reforming section 32 and the selective oxidation section 
33 of a reformer 30 corresponding to the load demand in the temperature up section 100 and reforming — 
service water — optimum temperature — and it is supplied with a sufficient precision and the air for 
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reforming of the amount according to a load demand and the air for carbon monoxide selective oxidation are 
supplied with an optimal and sufficient precision to the reforming section 32 and the selective oxidation 
section 33. Therefore, even if the load demand to a fuel cell FC changes and the amount of the fuel gas 
which should be supplied to a fuel cell FC changes, it always becomes generable by the reformer 30 about 
the fuel gas which has a desired gas presentation. Moreover, while operating a fuel cell FC to a fuel cell FC 
stably by supplying the fuel gas of a desired gas presentation with a sufficient precision, it can be made to 
protract the life of Anode A. Moreover, the air of the amount according to a load demand will be supplied 
with a sufficient precision to air inlet 47b through a heat exchanger 70. Moreover, the fuel gas of 
predetermined temperature (about 120 degrees C) is supplied to the interior of the fuel gas supply line L5 
from the reformer 30. 

[0141] Here, with this fuel cell equipment 1, among the data memorized by the store 95, the proportionality 
constant of solenoid valves SV1-SV7 is further set to fulfill the following conditions while it is defined as a 
proportionality constant proportional to the amount of methanols according to the load demand to a fuel cell 
FC, i.e., a load demand, as mentioned above. 

[0142] That is, with this fuel cell equipment 1, it is determined that the proportionality constant of solenoid 
valves SV1-SV7 has the hydrogen partial pressure corresponding to a load demand in the fuel gas which 
flows out of a reformer 30 after being based on the fluctuation under operation of the temperature of the 
water methanol mixed gas which flows out of the temperature up section 110, the temperature of the fluid of 
the reforming section 32, and the temperature of the fluid of the selective oxidation section 33, a steam 
partial pressure, and the carbon monoxide partial pressure of the tolerance which can prevent the catalyst 
poison of Anode A. In addition, in case the fuel gas which flows out of a reformer 30 in a condenser 35 is 
cooled near the operating temperature of a fuel cell FC, the proportionality constant of solenoid valves SV1- 
S V7 may be beforehand set up so that the water of condensation may not generate, and the steam partial 
pressure in the fuel gas which flows out of a reformer 30 may become below the saturated water vapor 
pressure in the operating temperature of a fuel cell FC. 

[0143] Even if the load demand to a fuel cell FC changed and the operating temperature of a fuel cell FC 
etc. changed by this, supply to each anode A of a fuel cell FC is attained in the very low fuel gas of CO 
concentration with always suitable humidity, and the situation which moisture piles up in poisoning and 
Anode A of an electrode catalyst of Anode A, and bars the inflow of fuel gas can be prevented. 
[0144] Furthermore, the pulse generator PG 5 which received the control signal from CPU91 sends out a 
pulse to a solenoid valve SV 5. thereby ~ the electromagnetism of a solenoid valve SV 5 - driver voltage is 
intermittently impressed to a coil 87, and air Rhine L50 is intermittently opened and closed by the solenoid 
valve SV 5. 

[0145] As mentioned above, although the suitable operation gestalt of this invention was explained to the 
detail, this invention is not limited to the above-mentioned operation gestalt. 

[0146] For example, in the above-mentioned operation gestalt, although the configuration which arranges 
only a combustion catalyst in the temperature up section was explained, the fuel cell equipment of this 
invention is not limited to this, may make a combustion catalyst carry out specified quantity mixing of the 
catalyst for reforming, and may be arranged to temperature up circles. Moreover, it is good also as a 
configuration which arranges the support part with which only the combustion catalyst supported 
temperature up circles to the upstream along the flow direction of the mixed gas of water and a fuel, and 
arranges the support part which supported only the catalyst for reforming to the downstream. Thus, while 
being able to reform a part of mixed gas of water and a fiiel before supplying a reformer by arranging the 
catalyst for reforming to temperature up circles in addition to a combustion catalyst, the unusual temperature 
rise of temperature up circles can be prevented using a reforming reaction being endothermic reaction, and 
degradation by the heat of a combustion catalyst can be prevented. You may be the catalyst same as this 
catalyst for reforming as what is arranged at the reforming section of a reformer, and may be a heat-resistant 
high catalyst more. 

[0147] Moreover, in the above-mentioned operation gestalt, although the case where temperature sensors 
TS32 and TS33 were used was explained when controlling the carbon monoxide concentration in the gas in 
the reforming section 32 and the selective oxidation section 33 of a reformer 30 in predetermined tolerance, 
the fuel cell equipment of this invention is not limited to this, and may use CO sensor. 
[0148] Furthermore, in the above-mentioned operation gestalt, although the configuration which arranges 
the pressure regulating valve PRV6 which functions on air Rhine L50 of the outlet side of a solenoid valve 
SV 5 as a pressure regulation means was explained, the fuel cell equipment of this invention is not limited to 
this, and as long as it is possible to consider differential pressure of the air in the inlet port and outlet of a 
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solenoid valve SV 5 as abbreviation regularity, the pressure regulating valve PRV3 shown in drawing 1 may 
be used as a pressure regulation means. In this case, a pressure regulating valve PRV6 is not arranged, but 
** is also good. 

[0149] Moreover, the fuel (methanol) amount of supply supplied in the above-mentioned operation gestalt 
from the solenoid valve SV 1 shown in drawing 1 to compensate for the load effect to a fuel cell by the 
control means 90 is determined. Although the configuration which adjusts the amount of supply of the fuel 
for heating and water which carry out proportional control of a solenoid valve S V 6 and the solenoid valve 
SV 7, and are supplied to an evaporator 100 was explained In the fuel cell equipment of this invention, the 
control system by the control means 90 of the solenoid valve S V 6 shown in drawing 1 and a solenoid valve 
SV 7 is not limited to this. For example, while controlling a solenoid valve SV 1 and a solenoid valve SV 2 
and fluctuating the amount of supply of the fuel for a reforming reaction, and water to compensate for a load 
effect, a solenoid valve SV 6 and a solenoid valve SV 7 may be controlled to become a certain 
predetermined value (for example, about 200 degrees C lower than the reforming reaction temperature of the 
reforming section 32) about the temperature of the mixed gas of the water of the outlet of an evaporator 110, 
and a fuel. Also in this case, the temperature of the mixed gas of water and a fuel can be adjusted to the 
temperature corresponding to a load effect in the temperature up section 100. In addition, the pressure 
regulating valve PRV7 shown in drawing 1 in this case is not arranged, but ** is also good. 
[0150] 

[Effect of the Invention] It can **, if ** which the fuel cell equipment of this invention has the configuration 
which prepared the temperature up section which has a combustion catalyst on the gas line which connects 
an evaporator and a reformer, and some fuels in the mixed gas of the fluid for reforming containing the fuel 
which flows out of the temperature up section, and water are directly burned as explained above, and carries 
out a temperature up quickly, and combustion are suspended promptly and temperature decrease of the 
mixed gas of the fluid for reforming is carried out quickly, therefore, the fluid for reforming with which the 
heating conditions in the heating unit of an evaporator cannot follow fluctuation of this load demand 
quickly, but contain a fuel and water in it when the amount of supply of the fluid for reforming which the 
load demand to a fuel cell increases or decreases rapidly, and supplies to a reformer increased or decreases 
rapidly » quick - heating - or even if it cannot carry out temperature decrease, it can adjust to desired 
temperature very quickly in the latter temperature-up section. 

[0151] Therefore, according to the fuel cell equipment of this invention, even if it fluctuates the amount of 
supply of the fuel supplied to a reformer with fluctuation of a load demand, the fuel cell equipment which 
has the high load responsibility which it can be stabilized [ responsibility ] and can advance a steam- 
reforming reaction under predetermined reaction temperature can be offered. 

[0152] and in the operating method of the fuel cell equipment by this invention By introducing into the 
temperature up section which has a combustion catalyst, before supplying directly the fluid for reforming 
which flows out of an evaporator to a reformer, burning and carrying out the temperature up of some fuels in 
the fluid for reforming if needed Even if it changes the amount of supply of the fuel supplied to a reformer 
with fluctuation of a load demand, it becomes possible easily for it to be stabilized and to advance a steam- 
reforming reaction under predetermined reaction temperature. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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l:J;oT-^:f^ti^ 0 ^oT. 11#svkd 

t45 0 r(Dm^#SVK4, Wit9 0 (B6# 
^Mi:Eflit^MS:*J»*ixTv^o -t^tt*. 

[0043]-*. ^^-r^L3 0(4. tp&^mmfr 

SV6^U Wtgy^LS 2l^^tltV> 
60 -t L-T. iff^Pl £EE*iag#PRVl 
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m\z.&rtz>mjim& = 7'< >-l p 1 rt<oflcfrjE*i4, 

1 0 PRVilcio T-^C^cn 
tv^<dt\ S«#sv6co±SS(BSicibMts^7-r > 

L 3 0rt<O«ftflcffi*(4*«C-3ei:4So ^^11#SV 
6*>, 0 (0 6 #180 tll^i^^nt 

«Msf7^>L 3 Ooraii^^Hit^PflSr^S 
*ltv*3. i^giio^bSfgB3 0 

10 [0044] mm^. ut^tk^ 

fit#£ LTfUJfi SfrSzK&BffirTSTK* 2 l Sr^rT 
tK^ 2 l rtt-(4. *jK>yP2^EB$HTi3 

19, sktfv^P 20&taPt-»4, E^iS7^yLP2 
«#ga«$*LTV^o r(DJ£fcWK7-f >LP 2 

t, 4>^JI^iI#PRV2^U -e^ftilSffi!l{47K 

2 lrt«C»^tttV>5 0 E^il#PRV2(t 

tKtK^^p 2^e>»tasixTffi*HK7>r>LP 2^9^ 
aEa-rs**ffi**r»fe«-«o 0 4*5. je*w«#p 

20 RV2^4 5ffi^HS^4o-C^PJ^4o^7KJ4, ffi^J 
lly^LP 2^r^LT7K^^^ 2 1 rttCjgiSSn 

So 

[0 0 4 5] -t LT, IEA«*7-f ^LP^btt, 
^P 2 tffi*WfiE#PRV2 tOBB^V^BfeKffl* 
7>T >L 2 £*5-f >-L4 0 k#*:tl*tl#1itf&ZtlX 
ftfCffiTK^-O'L 2(4. tii:t8#SV2Srt 
L. W7^VL 1 «S«7-fyLS 1 &0>8BRtt 

2 ^ii^PS#PRV 2 ^^F^(-^(t5EE^PS7^> 
30 LP 2F^cO«t#:J£^(4, **J(&SfP 2 0 ^ffi*WR#P R 
• V2^4oT-^(^fc^TVN5o Sot, I1#SV 

2 co *s tt 5 swai 7K^-r^L2rt^ m»&ti (4 

[0 0 4 6] :^)I1#SV2I1 *JP^®9 0 

(Begs) fc«ft»i-aa*s*tTj3 9\ efe«ffl*7>r 

*x5 0 Mt(l ^Kffl7KoScS:f4, ^S^M3 0^cD7K 

Slit 3 0^^**L6«SI*^f^O*tR«^JES:*» 
m?&F c©ff«Jft«t3:*3*tSttS33R»EKT4: 4a«H 
rt^^«)H85 LTMtftFC (c«x. bfiX^Zftto* 

mmwm EM^s^srsst s r 1 1> btib-c *> s . 

[0 0 4 7] *7^>L'4 0(4. -^itt-ma^S 

V7S:tU M7^^L 1 irWft^'fyLS 1 fc 

■<hmmmz&ffii,x\<^ 0 ^ux. 7K^v^P2<tj3E^ 

so 1I#PRV2 irOM^*3t45ffi*WK7^>LP 2rt 



(8) 
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<Offi#EE*l4. 7kfifee»2 0Offi*IWE#PRV2^J: 

*5tt5*7-r 4 0rtOffittflE*l4#tti— J6£ft£o 
:WSV7{), 0 (H6#M) tmfa 

ssm 3 o cft^^n^ y * y -jv<Dffi.m-z. mnmm 
mm i (Dumvtmzfc cxm^ztiZo 

[0 0 4 8] j&tmt&Ml 0^M7^VL 1 IrgT 

S 1 i<Z>^iffi«rca^9*l\ M«7-fVLS 1 £: 
^LT^fggiU 1 0HM^tl?) D ^JpHJW&ffil 
0^f)M7-fyL3 O^STttjj&^^y * 
7k«t*&«2 0^5>7k7>r^L4 OSrft-CfifeJ&SixSefeK 

JB*f4, M«7^yLS 2 t^SKgp-cs^U-fr 

V\ «R3|sfW»7>r>LS 2Sr^LT^*«Bl 1 Orttctt 
[0 0 4 9] ^SflS 1 1 0 14, ef^WT HOfcTll 

1 1 OCIilfifti^VLS ltf«K*ixT*J9, fi 
*MFT 1 1 2^l»M7^>'LS2^^tlT^ 

[0 0 5 0] ifi«7^yLS 

/^a**tt, »o/<- J: 19 
IR3t«l<fB<oefR«T l 1 O^gii^jMTM^tit 
*y *y-^a^#*£&6o «t it, jRfgfflsiio-c 
JMk • #iut*^ ^ y-^a*#^t4, gifTi 1 

O^PM^fcWWy^^LS 3i*9£:&fC£!| 30 

^3 oizitmxmft-tZo «s**fiMs&»i o»tf* 
(hm 2 0 ^e>«f»we9>f ^ l s 2 tatwssii* 

t*s 0 ^a*^tte*»«T 1 1 2 

951 1 0 ©J«H»aWC*^ix, *PHW|SIC*5V^T^<— ^-OJIS 40 

MC«m*.btt"c*i"?, #^7>ryLi4^f)jiEAts 
tk y * j —Mk&is* t mnmm fcow^^^ 

[0 0 5 1] ^Sfl 1 1 0 t&fCSg 30^ 
S^^fyLS 3<£>*i£f£f4, HHRffli 1 o^fejKffl-f 

0 o^Easjx-cv^So tut, #asuioo 
<h&iM3 0 t&&&mwm&7<< vls 3*c:tt*ia so 
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951 0 0^e>8KtBi"5*^^y— /^»*^^<oia*«rffl 
^i-^/c^co^-t v^-T S 1 0 O^KltbixTv^o 
JEK:, 0 0 4*»»i 1 Ofctfe-SJBWt* 

l^yLS3Clt +«lc«S«iffl^«fe|&*ai:LT 
«iltSl«#SV 5 >-L 5 0 

£*XTio<9, «fi«»7>f>LS 3 t<O^SftSlS^*5V^T 

5 0 Sr^ ttMffl^^ i: tt©$«iSMl: 

Xt%<££tiXm'&£tiZ>o 
[0 0 5 2] #^95 100 COF^gpi-fl. 110^ 

b»?tAi-57K^ * y —/ua-fr * y — a-o— a 

Ti/^o r^«««E^aS*4#^ffi«Stb5t^-Ct4 
#J;itf, tvus-J- (AI2O3) i:6Miwt% 

Al2O3H64t0. 2 w t %fiJ*$-&^«RMlttfflCf4. 

a# svsia ot^^ £ *ifc** * y - ^a-& 

fr»c:aLfcw««>a**-c#*p«s*tr#a«i5 1 o o 
^«t(4. «fflt5«»o)aa, #a»i oo^iaitstt 

^y-/^W^tT^«I^2 4 0t:- 

2 6 OtfctSrWSftSU^ 
[0 0 5 3] fflftir^TS 1 0 0*4, #B8B 1 

0 o^^ssffli-STK^^y— /i>m i &tf*<DmM&. &s 

95 3 2rt(D*JKft&llRJC3&sm*^***«R^fTi-S 
5 0 -t LT> ?Mir>tTS10 0{fflSlgl9 0 (13 

y— /i^afr^^^a*^— ^wc«n»S!«9 oicm^i^ 

nt^i^ti^c **3, iagtyfTS 3 2 fcLTtt, 

«I9 0 (I2 6#H8) t««»lc»«S*LT*5?), a 
SirV-^-TS 1 0 0\c£y)®\7££ti1t&M&l 0 0^6 

gKmi-^TKy * y ~/wa^#*^^^x-*t-g<^ 

5 0<DMii^lBfcBIJjl:*IB«riMl»*HT 
"v^ 0 ttt, #a«pi OOHM^tiSS 



0) 
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[00 54] WM&S V5(35U3PflOO^fit7>r > 

l 5 o mi*, s v 5 <D&m\^tiLm~Tz> x ? \z&ts 
mm^m t l -catEi- 6 jse^pi^# p r v e ^et * <a 

Tl^6e r<DIE*BIS#PRV6li, 1I#SV5^ 

5o 8K#sv5^e>$a7>r>L5oi: 

[0 0 5 5] r<0#i&SBl 0 

o o <Dm^m^&^ ^tii# s v 5 **e>Bf**o«Mjt « 

ffl^-eife5S«*ft»t5r4:liJ:5, l 1 0 

y * y La»fc**»a»fc:#ai-S 
y * y -/ua*^^^ffl*36S**ft*«RJ6«r+»i-a 

pTtBtfta. 20 

[0 0 5 6 ] &tz s Mffil 0 OTftt, 1»SV5^ 
y ^y-/u»^^^*to«^«S«SSl£S:ffJt U tM 

y -/ua^tf* Sr&BloE CT«*-Cffl*WJfH0>i&* 

k * s w t & t a 5 o 

[0 0 5 7] WliFC- 

CHaOH^COi 2H2-90. 9k J /m o 1 
CO + H20^C0 2 +H2 + 4 1. 0 k J /m o 1 



y ^ y -/u»*j!f ^<©flW&*^it*0 Lfc#£\ 1 
*fc, J»»«»FC^<Oft«fR*^**L-CBklt»«3 

o ^tfci&-r a tK y * y -^a^tf* bfc 
ffifs*©x»^ffla^iif£-c#-f, *y ^y-^a^tf 

-rs^y ^y-^a^^^sA^asr^-aaxi ooc 

a£K*-e«ai-5 r t 5 0 
[0 0 5 8] ftJfigm 3 o r*, M&ftft&sis i o 

[0 0 5 9] aigt3 0^i3frS«SS.*^O**Xa 

y-^a-fr^f^tt, *t»«»3 2tcfl«&six§ 0 &n 

353 2<DftmziL efeKttjJt^Lr, CHaO 
HXt5CO»»tBtfcofc«tt^<oa*iWb«*fflES: 

jh/o^ 0 efe«8P3 2^S£AL^*y ^y-/^a-&^^ 

(5) s RXf. (6) «fc*LfcRJG&jM»fTU 



CH 3 OH + H2 0^C02 + 3H2-4 9. 

[0 0 6 0] ±12 (4) - (6) a^*i-7k*ft8k»s 

tt#a«3Ji o o(c^v>T#^^tb^7Ky ^y-^a^^/ 

^36SHR*rB*U&j»fea«W3 2 tcgStb^tf J; 5 t-«fi£ 
$^^TV^6 0 Cu-ZnMtaoTMtaf 
SltSritfi 1 2 0rt(B«*tt, 2 4 

0-30 o , C(Oig.ftteH* s #*bv\ 

[0061] mk> ^co^sgp 3 2 \a-x, tp&\z.mm# 



8 k J/mo 1 



(4) 
(5) 
(6) 



mSZtitzM^. &S35 3 2T*«. #aSPl 0 0/i^S 
A"T67Ky ^ y— ^a^3tf^4»w^ ^y— /^tefeKffl^ 
SSlf^*ixS»*^^Wc, (7) 

tmn-fZo ^^ti#sv3t) S ^jw^B9o (me 



SV3Sr*i-S^»7-f >L3 36SJ»«ESixT*3t), 5k W 

CH3OH+ l/202-*CO+H20 + H2rf l 5 1. 6 k J/mo 1 — (7) 
[00 6 2] -^J:^ ®IRS^^J:5fRSr5E^tfi5 "<7>ke 1 32 S:H3ei-5fc«>(Oa*-fe >-^T S 3 2 (H* 

riifts-e**. r<o81clttB3 2^i4BkK«3 2rt 50 -er-f) *«*.5>*tTv^5 0 :ojtt-feyfTS32it 



(10) 
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(4) - (7) T^£n£&SSB3 2rt<7)*3K«&WR 

tiib<Dh<nX'b>Z> 0 ttv ^irVi^TS 3 2 teftj® 
gf9 0 (B6*ffi) fc«ftWlw«ttSix-C*5 0. *ag 

32 or- *ttfH4N>Xft9 0«ctB*$nr^sSix5e * 

33, *&gir>i7-T S 3 2 £ LTI*, ffiS^MtfS^e^fi 

[0 0 6 3] roi:5mL"cefe«gB3 2"C**S*tfc8k 10 
Wc. »RIMfctt3 3^«tAi-6. SKIM: 

CO+ l/202->C0 2 +2 8 4. 7 
[0 0 6 4] rtU-J;*), 5fe«»3 2-?£fi£SixfcefcR 

*#4j**tL*:: ttc^6 0 -t LT, 3fcfC£Sg 3 0 <E>ag 

>T >L 5 ^LtretftF CtC^^jxSo 20 
[0 0 6 5] £fc, £<BWMMb»3 3 KfiSRBMfcSB 
3 3 F^cojUS 1 33 SrSJ^-rS^fc^iaft-fe^TS 3 3 

3f*, (8) *^Six531«at{l:«l5 3 3rt(OCO«*^ 

^t6/-c^t)OT^5o -^LT, ^ytTS3 3 

3 (^m* 1 33 <dt— * tevmmw 9oi^$ tit^ 
i^ti5 0 <t*5, jas-t^Ts 3 3 1 LTji. H£& 30 

[00 6 6] III, r<DMM*#*«*&7>r 5\a^ 
Sfgi3 ooifif»^ffi«i"5J; 5^JE*WBE#PRV 
3 3WE«*;h/Cl>*. rcoBE^pS#PRV3i^, &JC 

•9 , WMU 110, MA 100, ztcwmw 3 0 (gfc R 

SB 3 2Rxmmmtus 3) wrt»^*5tts*^^y — 

[0 0 6 7] £fc, BE*«»#PRV3^)Tat«»Ctt, 
flLTV^^, :oM83 5^l3V^Tj|R«WftFC 

w^*tix\<^im%hftM£frxmm^ 
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-5c W«Mk»3 3lC|± % +iilc««#SV4*: 

3rt^Ji. 517 > L 4 LT C OM^^^ 

M^5 0 ^lt, mvim)cM3 3(dSLAb/c&a^ 
v l 4 e> tt^ s ^fc c o BHbffl ©ffifttffufl! $ n 

T. (8) aic^i-iBRSibKiC^itWi-So 
ll#SV4t, SM19 0 (H6MR) ^iMWi: 

£fM»$*L-t^a 0 -t^tt*. a«»fbW3 3^«»* 
izmzfecxmw £ti*o 

t J /mo 1 (8) 

[0 0 6 8] 09x.tf, tl#SVl-SV7*M 

»UTBkftKK3 0T^J5S^tL^,^^(757K^^EE 
S:«S«ffiFCO^»ffift^i3^SfifPJSaEE«Ti:"r 

+ WS»3 5t*3V^J«S»WfeFCOf^ 

[0 0 6 9] -<Dim$&3 5\£t*mB»3 5ft<D 

US. t 33 ^S'J^^&^^ir^T S 3 5 (Hl^^ 
-f) 3fiS«*.6>nTV^5 0 w<D^Air^TS 3 5H 
H6«3 5rt(Bi&« 1 33 W3et*^i^J:9«Ml3 5 

3 5iiM«gi9o (B6#ij tmm.mcmmztix 

jo«9, MtyfT S 3 5 CJ; MiJS^^:II^3 5 

ft(D&mtzs of-^M«f 9 oizmxzinx&m 
znz>o ttss, astytTS3 5itm neaft 

[0 0 7 0] D l \ziM- J: 9 1 

tt, *y-KKJS3?fxi:LTOffi«frl»»WftFC^« 

'Wt5ffi««»7^yL 6 ^LTWliF Ci«« 



(11) 
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[oo7i] *tc. ±&\^tz&wm^*m$imtU3 

^^taJ3 2^^i-6/c^^^7^>'L3li, 

1 0 o^M^ttl&t5tfc^M7-i'yL 5 oii, r 

<D^m.94 3^<b#l!$£;txTV>£o -Tftfc^ :/n 10 
TBf*. &gglM3 0^^35 3 2RVm$lM4m3 3 

lcSc®^^m^^i-5»ftfr*^^t/#^gBi 0 0 

[0 0 7 2] JEK % ^DTB^ »HFC^^/y 
- KC £glj^£*LT^£^U\R 47bt SrJfS-Sffiaffc 
^7^>L6±i:(i fRX««7 oaH^fcttTv**. 20 

7 0 roi*9SPSr«* i»t»FCOS«AP4 7 

fT7 O^iag^tLTV^So ^LX, ft£P^6 0<7>?£ 
»ME*JR0 7-f 1 O^fett, »5*»6 2^ftlA 

□ Rifcisi*T, ftS^^-r 1 6&W&£i%xte 

;ttf. 6 0t-8 0tgS) l£#?EU WlflFCW 

[0073] msmm7 ototomy mmmm 
B£nxv^<DX\ gf^ia* (notss) *-e#ja 

tfiSKtffT 7 0 Sr^LTj»3S*i-5wi:^*5o 

i-sffi*tt«Wtt»FcofWb«aA5fi« 6 0 

^-8 Omit) £X*#*P£i£ib*U MtBSFCO* 

# y- yearns ztiz> r <b c^6o ft*s, r^r% # 
y- km J: 0 0^ 
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ft*sj!IB$Htfe F c tof£fb2&S ct 9 1> A < ft *«^^*5 v > 

Tfi, ??fc£SlS7 0 «fMftFC^^fti7^ 
yL6±l:^:S;i:T, 3Etc»»^aSrK«LTti 

[0074] KDi^iat, iffiiFcij:, &mm 

iJHr/HJC (H3#BB) tt/<i/-^SP (B4*RR) 

^^"-/^ 4 0 4r*i-S. ro**** 4 Of*. 
uc^Ty-KA^^^ttfcry- MMHS4 1 a 

®E4 1 b t\££ixik1ft£frx&*), t;-vmw& 

41a^y- K*ttE4 1 b ^Oflofrlctiu {&ft£4 
2a*iaB£*bX^6 0 

[0 0 7 5] #lte»«4 2^*tCfl % X^y^«ft« 
43^1X77^^4 4 3, 4 4 b*SiBfliS*LTV^ 
5o #77>^44a, 4 4bfi > gg4 5lI«toTil 

««4 1 b. *as«4 2^a*-#te£nSo ft^\ 

7^44a, 4 4bft V ^«K6S:*i- 6 

ftO, r*tfcJ:9* «»W(iFC*#*««bSh«. 

tfc, ifS4 2i77Vv ? 4 4a, 44bt<E>|fflK:. 

yNO 0{*3R8SrKJR"t"5 - <^ rt s X# 5 0 
[0 0 7 6] MSj&FCft ^y-K*«K4 

l b«lcttB-4-*feiME4 2©t±3-t-»tWt 

5»^AP4 7.a^tU :«W^AP4 7a 
left, &K3£fi3 0ti45«ff^M7^yL5^ 

SfiEStbSo »11fch #y-K*««4 

1 b*«Cfflr«i-Stt«aE4 2<7)*±=i— ^-SPSrKiii- 
5$SAP4 7b (^y-KK^AP) £r^U C 
©$«AP4 7bi:ii yoTB4:iift*3S««je7>r 
>L6asSa«<*jft*5o mia^M^AP4 7a 

^AP4 7 b^e>#¥-ir/uuc<7)^y— KCtdgHbJB 
L"C^S^ s «E^tf-i^ft5o 
[0 0 7 7] H3K:^i-J:5K:, #JJMr/MJCfi. mfi? 
KKEMSr?tf xt£ft«ffi-e*>5ry - Ka ^ * y - Kc 

$ttx^5«9. »*«tiBT"eA»ft>r^->'e*tt«r«-r-f 

t^MT^So *»^«|«lg|PEM*r**-f-5H 
'**c*5HF-»»i: Ltd ^^^v^S^^i-e^°-7^ 



(12) 
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[0 0 7 8] -15. 1S*ffl&mMX~tbZ>T J-YA&tf 
(Witf, PTFE W!JTF77/utPxfi/y) ) 

[0 0 7 9] RfSJitt, ry- K-ertu ±IB 
(D a. *y— K-ci4, ±ie (2) sic^tL-^K^i- 

T F E»©«*»*4«S*T«*ft«a*:lKi-S r <t 
fc*»3*fc^*«afc*»L-t\ ttfflH&j**-^ 

[0 0 8 0] ro±9tt*^tt*JitK*S«4:^b*5 

^ISStftPTFEiSrfiAU ushm 
i^->flF-) **-X5^ft£fcJ:oT$m»*3*T 

ttflJS:l»*-rSw J: ORJCJi 3Efc* R 
9, T y - K A t * V- K C i *ffljtt 5o 

[0081] mmmmzmf&'rz>&m&*^ 

t*mm±, ht7-*£S& LTRj£ so 
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Clefts. ft*>\ se&»wrt?DT, &fe«EfifSS:£ 

fc«ltfi^^-/fyy7 y ^tttt^SrftMKfiJ**- 
[0 0 8 2] Sit. Rjfc«<Z>«ft«tt&^$*6fc» 

****** ht7-^i:i-5r itpTHB-CfcS. T 
y — Ka&t/* y— KCte, ^-^y7x;wh^ ^ 

[0 0 8 3] -t IT, ±aifc««S:ft57y-KA 
Xtttby-KSr, @Mt)WW^^^)1MSEM 

ttMKttu TV- KAt^y- KC£<E>Rj£JiS:«#K 
KEM£«^£-£*:±T\ t«m^7 p l/^*t« 
¥ir/uuC^^-f^ o -cos 

Sr^iiS^s^fetc, ry— KAM^y- kc<t>rjs 

[0 0 8 4] ±3£Lfc«t5t-«fiKS^¥-fe^UCt* 
i:, *y- KCfi0^^ix-P*tl»-foK»SnSo -fe 

i&t Lfc«s^t*-*^^:v^ofcJ: 5ft^Taa«>* 

«tt«PH-^«t «9»fiKSn, 04 (a) S.T/EI4 (b) K 
^t-<t 5t-, ffi?g»«JKSrS-f-So w^T% E)4 (a) 
te N ir^U— ^ S PO*Kffi<7)5*>, TZ-KA^gf 

(^T rry-Kg^»®j fe7/-K 

A«d»6afc^ffiB|-C#>!9. *y— KCigg-r5fiJ(^® 
(«T r^y— KSttffij i:v>9) *r*y— KC«d*6 

[00 8 5] 14 (a) Xt^H4 (b) (d^-f <fc 0 \Z X 

ir/N°u-^ s p commas -t^fliiMBtcftoTat/s 

^7\*t<^^PgP5 0 a , 5 0 b, 5 1a, 5 1b« 
fi, -ffifflO^H^JiwHpffls 0 a taau HbNNB 

•^^To5Bpgi55 i a taa-f-sj: S^tc 



(13) 
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pgtfs 0 b tHU te$m& s 0*£T*>HJP8B5 l b 
[0 0 8 6] :oi}i:m**ife^^-?sPi» 

#^P355 0 a , 5 0b, 5 1a, 5 1 b II, tft 

©ry-KAO«Iiria^ lft^g^5 4« 10 
(H3#I) o #t^l/-^SPO*y-K 

BB) o tLT, JlP»5 0a#»*tS«BH:, 
^AP4 7 a <tgi§£*U BBPSB5 0 b^fiEi-^SKK 
tt, SSiAP 4 7b ^igil^tt^o 
[0 0 8 7] Cllia^ &«§!m3 0^£/££ixfc*& 
l^^AP 47 a t, &±s<U-? SP<D 
ffiQ&5 0 a i^U, #irvN°u— * S PO#iS5 2 
try— KAO*aBfclcJ:oTBj**ix5*8»^*M 20 
5 4fc«Hx&tr. tLT, »J|B|-^*s«»^aEI8 5 4 
Sr«Lai-Sir, *T/-KA-T?±B (l) sSK^f-RJfc 

£ U-C«?ffl»4, $SAP 47b^ * S P 

*SPCD*«5 3 t*y— KC(0*ffi^lcJ:o-CHj56S 
ix«3Sft«»5 5JcflE*ti&tf. tut, 38«3ft«2S*SEK 
5 5§raKl1-*i:, KCTMilE (2) sUc^i" 

RJttfiMT-t-*. fMHr^HJCTUilB (3) 

aicis-r^wtKiCiftsjitTL. *»«»f cor y — k 30 

[0 0 8 8] ^^^®:?&FC(7)ir/N e U— ^ S P 

5 5£B/£i-£3i5 3 tdss^tt^JBftsnxv^o ee 
ot #*-fc^ucory-KAic#t»Sixfcl(R»^ 

f*, S*tt©J»»^j«K5 4rt*rBBP«B5 0 aA^bK! 
PS5 5 1 afc|«ttT^lJttfc«ffU »W«5 4 

<o»«t»^*5»t-5ry-KKJC*>f ht-it^nsr^i: 
44. #*-fe^uco*y— Kcic«*stLfc 40 

SMli, S*tt©Sft«B5 5iBR»5 0 b^&BP 

SB 5 1 b^lftJt-CaflUttl-JlfTb, 5 5<Di£<f 

[0 0 8 9] CJUCJ;^ ttm^f ^ 3S«l ttSv ^iciK 

ojs*. iSiiFcrttii, ±ie (1) i^try- 

K«SElE* (2) lc^i"*y-K«affi^fc36SA»l?: 
itfr*-Swi:fc4a. 4*5, M^SS5 4W^ so 
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4, 5 5£®f£1-££5t-#y-KCWR5 2, 5 3£ 
MUtt)J:i\ 

[0090] ^^SSB5 4SrffiaL4^P>ry-K 
AT-RJCbfe«»^^l4. 7y-K*^ift9, #ir 
/^-^SPOHr85 1 aj&s?BfiK-r5iJEB^«f£ixji 
tPo *-fc^u— * s p<offln&5 1 a*»ai"S8fcK 
(1, $gAR4 7 bor^-iSB^ttfcry-K*^^ 

ffiP48a (H2#H8) K«tt3ix-C^a. 
g?C&&5 5Sr«KiL4a s b#y- KC-CRJCLfcffiftli. 
# y-KSMfx^O, #ir^u-^SP^BBP8B5 1 
b^*i-SSEK^«tttLiitfo 9 S PcDHiP 

§15 5 1 bjWBrti-SSIKW:. iff^AP4 7 a <DT2f 
^IE«*ix^*y-KtlN^ffiP4 8 b (HJ2#9S) 

[0 0 9 1] IfilftFC^ry- K*Mf*ffiR 48a 
tt, [Hi ^^-r«t 9^. *&twJE*PI8E#PRV4 £*: 

ut:©r;-Kft^7>fyL 7te, 100 
/<— ni«tt£*LfcSMf*9>f >-l 1 4Kgy«£ft-c^ 

5o MliFCMV- K#2f:* ttJP 4 8 b 

fc, t«li:EAII»#P R V 5 Srf t5* V - 
^^>L8^»JKSixT^5o tutr^y-KSW 
yL susKSBffli 1 oo^<— ^^UtSixfcS^ 
^7^yL 1 4^»i»stbrv^ 0 ^(D£ o^m&mm 
F c o#r y - ka t**Shfcr / - K»#^tt, 

r, **y-Kc-e***ixfe*y-K»^tt, 

[0 0 9 2] ^(Oj:5^JIS»WiaFC36»e>#USixas^ 

[0093] rrr\ KiI#PRV4H ry-K 
SMf* 7-OL7 Sr*3ii- ^ r y - k##* off* £8$ 

^«?feFCOtbP-CBfSfil-«ofcOT**)i9; JdE^pg 
#PRV5(i ^y— K#^^7^>L8S:Sftii-t"S* 

y- Mw^^E^Mf hf c^aspT^iK 

SSfEffJE*. i-4tet». #t/<u-^SP©HP«5 0 
a, 5 0b, 5 1a, 5 1b«t^M^ ^» 

^"Rtf, S«0£E*Sr-3e^«ori:^priBt4f9. 
'IMMF C S:SfH<0«»«EE"CfP»**6 ^ «t 
6. 
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[0 0 9 4] ff^S#PRV5(^TSfil^y 
-K*^7>T VL8^bli, «7-fyL2 0^ft 

2 ogdzK*>^ 2 i rt^iam$tL6e^T2 o^tsrt 

£MT 20^ ItMlftF c*»b#Hiufc«tt-e 
»iti$ti5*y-K^iSa^t$- 1 lefts, r 

7>fyL20 ii^fggfl l l o (D^M y - 

2 l fcHSjlfii: LTiiiSL/c^y- K#^«iHK»»l l 
0^ttbttTV>^/<-^T'^l:^Ji: LTSfUffl^ft 

o ^^usautefRtfT 2 o i^rd^jRi^ >l 2 o 

9 0 (H6#M) Cl»gSltfi7>TyL2 0 
oBBil«Flffli:EBil:^MS:fel»U eift*T 2 0 KtJW&S 
*x£;*7 y- K#^^^«E*S:«S«-«?feK« 1 OflstMKSZ, 20 

[0095]-^ roj:5*e«rt*ixfc»W«aFC 
fi, -LIE (1) te^ry-KWffiE/C* (2) ic^-r 
*y— K«ffiS/Ct^5StTi-S^ottT5S^-t-Sds, K 

ftWlhF C ttrt»fc»»flt**«taS*5 ^ t 5 

Ttt9H-S£. 134 (a) &I>*[gj4 (b) ^i"J:5 30 
fc, MtftF C©^^ y ^ 4 0 *Mt5#tA°l/- 
^SPfcfi, K1P815 5 0 a £P7Hgg&5 1 b irOfflfcieft 
SMPpP5 6^?fM^^Tl^ 0 JEfc, P*iPg55 0 b£ 
B8Pffl$5 1 a £<7>Mfctt* BP»5 6t»lftt5i5fc 

[0 0 9 6] ;^J;9^ffM^tl/:*t/^-^SP^ 
BBP8B5 6, 5 7lt t^l/-^SP^t;WUCt$: 
^t»I Jtt ^ ^ y ^ 4 0 i^M L til:, -£*v^ ; 
ft, i*ojjffiK*r«rili-S. ^tt, #Mn«|S5 6*$7B 
fiKi-SatKi:, *I»PSB5 7*2^-1- s«EK^^ 7^ 40 
^KI1S4 1 afRiJfclBM^ftTl^^Vv^ 4 a (75 

rt«ic»a**LTv^aH»uftv>ai»fc^uTEv^ai 

aUT*3 9. »*PittS&5 8 Sr**i-S- * 

fc, i2^ti9^ »fiFC077>v ? 44b 
«fcli. ft£PSEfls:AP4 9 a36SR*tb*tT*3«9, C^/ft 
WAP4 9 att,' -blB*HP»5 6*»*i-S«tiB 
^aii$tt-CV^ 0 3Efc, if[«»FC077^4 4 
bffilfc^ ft*I^P4 9b»t^tlt^^ CO 
?&*P4SC*fflR4 9bll _b1E*|IllP»5 7^»rit^«SK 

ftfciSaSjh/rv^So 50 



26 

[0 0 9 7] #£P^I£ 6 0 11, »»!K{«f »2K V 

0, SSM6 2i:77>6 3^P>*57v ? i-^6 
S«B*AP 4 9a fcll, ID l fc^-TJ; 5 fc, 5 

14, »9«*R9 7^yL 1 o^«KSiit*5^ :^ 

ft«»I^7^VL10H 7^x-;?6 1«t 
£ifc£&3£6 2(OMAPR i legaKSJx-CV^o 
[0 0 9 8] t£oT, ft»K{Wiat5K^P3«:ff«l$ 

•Mxtf* »»7K«* s *3ji*7>f 9, ftaatftAP 

4 9a^U, *8»«ftFCO»»^ft5 8fc»A£ 
ft, Wl^FCO7^7^4 0^^MSoTM 

L^azMii^ jmmwwhp 49b. ^se^ms ? 

tM£(4, 9S^-* 6 l ft* »*P«<WiaaKv 

yp3iaom msftFc^iTM^n 
5 D rftfc^, «R»m»Fc<?>fHttja*tt. 

ffilS (Mjfctf* 6 0t>-8 0t;SflE) fc(£fcft5o 
[0 0 9 9] Hfc, :«IiFCi:ij:, ffttfojjS 

r^-m* f c t fc zmfc-r s tnt><z>m&'t>'V-T s 

fc v9 4 0(Dffifc<Dm±L, StVMi 

ifc^fcj£tT#**y* 4 0Sr*fiK-t-5*¥ir/WUCr 
£fc«;ifcftT^S B ^Lt, 

gi9o (B6#i) tnttito\zmft£tix&*>* mm 

fc ^x-^(4*jpsg9 ofca^SftraossftSo ft 
ib\ ?^s-fe>^TSFc turf*, wfewuszwa^vtrntiL 

ft5o 

[OlOOlifc, ^<Dl$M&%t6 0 «r*a-*-5»*p* 

-OL 1 ltt&Sg&3 5fc**t4e»fT3 5fcffi«E 
^ttTl^So rti^J: JftSifllCflcliaisiK^P 3*rfP 
■bS-tirixtf. 11^3 5©fi!RfT3 5 le 
M^Sw tie ft *„ fil»fT3 5Sr«Eaufc?&*P* 

i-siR3t*»6 2^sapr i t-M^tt, ^m-nm 

[0101] »aa*7-f 936*b#4, ft£P^ 

L12H. SKK13 o©aitsis3 2rt^Ei*ntfi 

T 3 2 ^)Stft A P USS ^ tl t V > 5 c tit, fiSft 
»T3 2©**UlPlt a»MMk»3 3rt»eE«SHfc 

mm^T 3 3<oat*Ap^Ap^asix-cv^So 

t; »«JME*«ai3«^P3S:f«bS*ixtf, &WS53 

2 Ofe^T 32i, XKIMbff 3 3 WgifT 3 3C 
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»< ft*5, l«8ft»3 3(OfiifT3 

[0 10 2] ftfflfflE#7>r i'L 1 2^btt, JE 

ft*»SHK#7-< >L 1 3as$M£3ftT*5*K ro^ip 
l#7^yLl 3 *r^LT«ffl£;fcStf IfcSS 10 

§15 1 l 0©/<-^6#tHS*L«#*^*:»illi-Sfcft 

[0103] ^SSgfl 110 J-<DfcH Pl^W^ 7 

1 4±tcte#&£8IS6 5dSKJtbix-Ci3D, JEM 

f»X««6 50BP«lO##^7'f^L 1 4 JifclilE* 

WS#PRV7#Rttk;h/rv^ 0 ^tt, JftSJlKft:? 

-o-l i 2so»e>4)'ttSixfc»aijiE*7>r vl nit 

SE«»6 5«r«*i-5eilMfT6 5«i*APCSiJ 

6 2©»sapr i mm£*u mm - wmmz&tbti 

So 

[0 10 4] r^T% r©J:5l:*«Shfc*Wft8 
SITU «S»«SfeFC(7)ttffiS:Sc^k*^:5±-e, # 

Mligli^v^it i^uil#svi-s 30 

V7«|»^9 0Hj:^Ji9Lt, &«^®3 0P^1CD 
U 8W*«3 0**b«tH+5«S 

co^je. Tkmn.wz&ffifcmcm 
&wmw 3 0 {^mm-rz j -/k BkKffl*at/ffi* 

©**«rW««>«[^P«i-6. 
[0 10 5] :^)^, *Jtffl*^>»*&* (mo 1 ) / 
J— (mo 1) OJfc (£AT, rs/c 40 

Jtj £^5) «>Rft3&sA«fK*»c»fl;Lfc**»ffii:* 

»ffit#i-*«»^*ra«SS«3 0rtlC*Jlvc± 9 IE 

a 1 1 0 ^ioiftffl^aas, ynsioo £>ao5£ 
fig, 3 2 tf>Rjs«Bg i: . mmmtn 3 3 sasjaft 

(l) - (5) *^*sn5^K«:aMW?»{bKrt? 
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ftv\ *K««3 0d*b«Uli-5*»^*<ort»»rt: 
«SS^f^^o^ja^<o3fe*J:f) % ekK3£«3 0^b«E 
J££#tf>5 0 &ffS53 20Ki5£ It, (4) S; 

[0 10 6] 0Hx.fi, «S»«?feFC^»JE*)5Sl.6ata 
(9 8 0 6 6 Pa) T*£> 9 , 8 0 t^fc "9 . 

3 o a>e>fltttrt-5*;* * y — /Mi^tf *GDi&sa* 

2 4 0-2 6 0t, 3 2 2 5 0 — 3 

OOt, SKIMbffi 3 3 <DRl&m&& 1 2 0-2 00t 

1 2 0-20 O^Tfe^S^t-fi, il#svi t s V 
2^£$«LT. &JCffl7k<7>f«Sg (mol) /y*/ 
-/KOf^i (mo 1) CO it (S/Cit) Sri. 5 — 
2. 5 k1-Z>Z t*m&l,<. 1. 8~2. Oit^: 

[0 10 7] IIT\ S/Cifctf*. 1. 55fcmX~&Z>k 

jRJismftFco^r y- KArtic:fcv^«ffittfflE 
0*»fc»U<SitTS*TU*5«rtI***<tt<5. - 
S/Citriv 2. 5^5t, ^A<£>7k£:^3g£ 

5fc*K:WWMbtt3 3©»9ftttMIU »«K<b 
953 3 0KJCia**:5i?irj;«9 fcTtf S*&t>S>5o -fcL 
jfi&ir^TS 1 0 0KS<5<tM*/— /V-JS^ 

3&tfS V4^SjmLT&W^§3 OiC (7) RXfi/X 
(8) ^T'^$tL5fb^*ffeit^S<5v^fcm^*^^ 

[0108] tr5T% rwJimtfWIim -tize 

LfCct9t-, iff7^VLl, L3 0, ^nm^^O 
L2 S 7|C7^>L40, ^7-fyL3, L4, L5 
0, !c*fLT. #7>T>*»r««I^BI!IHpr«Bft««#S 

v l — s v 7^«xie>ixTv>So ? Km 

^^h>fb, MbasH&ftT^a. 
[0109] i-ttfct, y ^ J -/ufcakKSSM 3 o lew 

JWS«S««»IB1 O^tt, ffi*P»#PRVl*|B!»t 
bix"Ci3 9, r<7>EE*WfiE#PRVHC«toTj»f|.*> 
^P 1 *^a:tti$ix"C/E*WlfiE7>r Prt«riftiii-S 

• o^bii#s v i tti#sv6^APi:it asjisft 
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«ciiJE»HSE#'PRV2^KJte>ixTi3 0. ^OJE^H 
g# PRV2lcj:ot7k^V7 P P2^b ?tUi $ nt JE*> 

■*5^>LPrt«r*ar6*<WE**iir^-3e^«fc 

*LTV>£ e S6oT. tI#SV2(!:il#SV7(DAP 
3&£*l£o *fc. i8#SV5(DADCH ^o7B^ 

*-eft***t*. Sot, ^#svi-sv7(da 

[0 110] WiMHTIl, aigf3 0 

fcatttWJE^I*. EMI#PRV3 iaotSC"^ 
^fcttTV>5 D £fc. ««#SV3<&tHPl£*S#5ae 
&<7}J£^ P R V 6 CioT^C-OT: 

P R v 7 ic J: o Tf v fi£oT N m 

[o i i i J i«iKiiT-it *« 

i#svi-sv7<z)APtfflp^wraoiffiii ^td 

S V7©AP i:aiP^^K60lUE^— ^td^or fc^i 
0, §7^yLl-L4, L30. L40, L 5 0 \Z. *5 

#SV l^sv 7 ©M«H*IH ^ 1 0, #^ 
gpioo, k\£tfrt&mfr<D&m*t:m 

[0112] -<d£?\^ wiMitim #ii 

#S V l — S V 7 60AP t&U b<Z>m<DmJ£&— 
fefttfb, #II#SV1-SV7MMSU 
$151 1 0, #Mfiffl5 1 0 0, &fgl3 OWltBrift 
fc#«tt*rfl«£LTV^-5 0 rtucj;^ 10, 

#hubi o o, &wmms o»c*rt-a*ft:o»»«, -r 
&m&mcmm^ffii&£ < we-*-* r. t a* prist ft 

ft 9 , /hffl-C3!c*ft«at# S V 1 ~ S V 7 £rgUB pTfg £ 
ft£ e ^oT. Wi«ill^*^Sl^^F^ 

[0 113] SV 1-SV7^* 

svi-sv7it Wixtn— U £;b<£T 



S) t-fi!iS^ri6-C*>5o Ii#SVl-SV7ll g)5 

£ e :©#**8 0i:ii -ffl«0i-#AP8 U\ tea 

{S0IC#ttlP 8 2&*tl?tlj&!&£tlX&*), #AP8 1 

[0 114] #*ft8 0l£»fifc£nfc«KB8 3^ 

<&#fflP8 2 0>ifi#ia*, #18 4i6S»fiE*iXT*5 9, 
«t&§8 3ftf;ite. hSr^LTpT»tt'fr8 6JCffif9 

tiaot, #ffi8 4{d»Urf+»S^T*5t). 
«tB8 3f±, #fi8 4t#*8 5i:i:j:otH«Stit 
lt x #**8 0l:it «B8 3atfpT«i*-fe 
8 6^i$:iU3lcia^^;i/8 7*$E1E&:hrCV» 

[0 115] rti^ll#SVl-SV7l:it ^mEE 

nst8 8^e>raft«EE3fts«M&*ns. r^^isi 

aS3£«8 8J*. H^Lfti^ii[SK«jRtS«£ElH]BtSr* 
5 0 0 5RtfEI6^-f-J;5l^ SWBE«jR3SK 8 8 (7) 

^^m^amiifi. Mi#svi~sv7^ii3 

ligf 8 8(7)Wt7ttiMflt h7^^Tr 
1, Tr2, Tr3, Tr4, Tr5, Tr6, Tr7 
^lt, #1^#S V 1 ~S V 7 fC^tt^ll^^ 

[0 116] ^fc, #11#SV1-SV7 t# 
30 ^nr 1-Tr 7tS:fe*t*7'f^i:il 

IT, #h7^^Tr 1 — T r 1 <D>f— Muft. -t 
Jv^tU ^KiiPGl, PG2, PG3, PG 
4, PG5, PG6, PG7j&SBett£ft-CV*So S^/V- 
^MgfPGl-PG7lt #f7^X^Tr 1~ 

^Trl-Tr7lt vfS?** i LT«ffii"5 

r £^ft5 e 

40 [0 117] -f-ftjb*,, #'*/U*$&£3£SPG 1-PG 
7 j^btfV^t^fCjCoT^ b^v^^T r 1 ~T r 5 
^ONf^^r, #t8#SVl-SV70<|83>f;U8 
7»c»UT*ib«£E36SHl*PS*b5. rfrfcj;^ WM=* 
>T^8 7 3ftSB«*n. RT»«'i>8 6 t 8 5 * ± 

¥t--TZ<ox\ ll#sv i~sv 7*SB!ttSixSwi:^ 
ft£ 0 — #/^MiBPGl-PG7^f)^ 
^^lCj:oT# F7>^^T r 1 ~T r S^OFFt 
#t»#SVl-SV7©Si3>{;U8 7^*M- 
"5^»«E^^n^*l»$tt, pf»tt^8 6 t#*8 5 

so ift»*«^ < toT#M8 4^L-Cf+*Stb5^-C\ 
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t«#SVl-SV7d5ffl«*tt5Ii:^i5o 
[0 118] Z<D£o\c^ ^y</U^m±mWLPG 1— P 

G7ii aa=»^^^ibSff*^wtcffl*D"r5fcA 
#««#svi-sv7(^Hai«FffltEB 

JtWIBlrtt* B5RtfB6U:»i-il!WBSSJl9 OlUot 
»J»£*lS. »JWK«9 0*i, CP 

U9 1 N ROM9 2, RXf % RAM 9 3 Sr*rr<5 0 CP 
U9 1lt ^^n^D-fey-S-^bttO. #HSJS& 

m&'<7?o ROM9 2idfi, mm-u%®M<Dtz 10 

«XO^n^7-^^«)l5«$iX"C*5«9, RAM93I1 

mm • «iWfia©iite*«^-#«rK*»#i-afc*te 

[0 119] M«1S19 0«i. CPU 9 1 irgaft 

4lcti % ±lE*'*/i'*36£3£«PG l~PG 7 

y/Pl-P3^:, * 6 1 tiSSBBESlxTV^ 

5 e t£ot\ */^J8tStPGl-PG7 % SSUfit 
ilI#FRV, ^yyPl~P3, 7^x-^6lH 20 
f*. A^^- h9 4£r^LT\ C P U 9 1 tomMKM 

[0120] III, 0 (DAtH^- h 9 4 [Z 

its #^1 OO0tiiPCOli«7-Y>LS3±^ 
ItbtlfeWttytTSlOO, o^eklWB 
3 2\Z.«t^bitmSt-t>^-TS 3 2 fc, SIgt3 0(^ 
««K{k«P 3 3 tctfctt h tz^M± yfTS33^ ttfi. 

fcR**&jftfci&S*>'*TS 3 5 sWBHKSjh/O* 

HifB^5cPU9 l^*.bJx6o MfKSt9 0 

OAffi*^- h 9 4 HlfS, MliFCHStSM^ 

3« J: o T JWr fettfi c 
PU 9 1 lC-5-?tt>tlZ>o 

[0121] m^x, »mmw:9 oi±, 8e«3s«9 5^ 

#U r.O|B«K«9 5tt, AttS^^f9 4^LT 
CPU 9 1 tS^^Htv^o r^85t»3SK9 5^*i. 
ffl*ir>'U-T S 1 0 0<Z>igj£lcS-3^T««#S V 5 £ 
fMW^Sfc&Ox--**. &K^®3 0<£>&jfg|5 3 20 40 

rt«a*jc*nc tti» s v 3 ^sjfflii-^fc^cox— 

* i , &ff=£g 3 0 (DBRRfbA 3 3 <art*G*fi£tC*ftS 
Lt«# S V 3 t ®£# S V 4 ^*JPi"5 fcatxfcT* 

E1tSB9 5lctt % *»«»FCfc^S*»»ftWS 
cyci;l# s v 1 <£>IHJiii$M fc BBJti*IIB <t Sr^i"^— :/ 

vioHffl«FfBi:HJi:WmtS:^i-^-^t. ftttB 
#SV2~SV7 N RXJ, ^m^)fcftPS#FRV^CoV^ so 
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Xtfftffif^«^£S«-fcofcCPU9 lKHWtiSix 
60 -t it, CPU9U1 *ffifR*«-gr^s<5v^r, 

#/</^^4itPGl-PG7 % £fL8ftftSg#FR 

v x 7K>>^P1-P3. 7^-^6ii:iai 

[0 12 2] fc*S. ^ir>"tf-TS 1 0 OO^gJcS-5 
V^"C««#SV5SriH»*rsyS:«><Z>7 f -^i:, &g^g 
3 0(D&WU3 2<OrtfflJ®fl[^*fiCLT*«#S V3Sr 
$«ta^£fc*<D^-*£. 5fcB££g 3 0 ^SRSfkS 3 

3<7>rt»fiffi|:i#JSLT««#S V3 tmm&S V4 ^ 

taf»fflst:JtajR/B co y * y -/i/ £ 7k £ **jh,«x{JM&-ra 

S V 6 t S V 7 *»J»+5 1Ztb<Dy*- * 

[01233 fmgpi 0 0X(«fc«K«3 oiciffca&SJx 

it, ±&m) tim<o0& mm. a^s. #s 

£h H2O. t±f&%0 (H2, CO, CO2, Hz 

o, n 2 ^) £a>bfc*s^#*<Bj*#fi^te. «H£ 

1 0 0 <h 3fcfC£§e 30icJ;D ftfcj«C(Ojfcfl=tt-e^ft* 5 
•9. Kfom<Dm**WL'fe1rft&. mSi^^Ts 100 

3 0 rt (7)ffl«SrJWfii-5 Z <J: tc J: »9 

mm-rzzt&x'ZZo i±*tf-^3csas3 2^ 

tfX&WlftS 2ft<Dj£t}&*~?XZZ>m&t ±B 
(D^ggi53 2^^^^f^co^/E(7)T f -^^fflv>rjEtc: 

[0 12 4] «S»«»FC^»^-5*«fai*^JCS 
lSfc«K#SVl©HilWIBi:PBJl:i*IB. A 

SlfttMMt. I»«^S^^5ri^T#^ 
^/c, f»SV2-SV7 > Rt/. ffi«at*SBSE#F 
RVtdBBi-SifcffilXBfctt, ««#SVl^BBii^Mi:W 

ftffl2«^ft»it»bt8#SV2-SV7, X 

Wj'§a«L**p«E#FRvft^*»e>tt*. 

b«9^, #ti#SVi-SV7i:ov^ *»W««6F 
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Ido^T. «8»«ftFCfc*M-6*WB*teJ6CfcBiflE 
•9. #li#SVl~SV7, ^fffiilMFRV, 

#y^Pi-P3, RXf. 7^-^6lft »I^o 

m&£<m®£tiz> 0 a6oT, i»7>f^Li, L3 

0, &ff/B7K7-< VL 2. *7^yL40, 26«7>f> io 
L3, L4, L5 0, &U\ ^SftJ&7^^L 6^f) % 

iTSi^W^^y-^) , efcKJi!*. SSi io 

^o»«J:<«3»SjxSifc lefts, Sfgf3 

ry-K©»«»»o«*feRJh^lBft--IMk«* 20 

ttSrtfciftSo ft*3x frJ®££®9 0te. tr^^b 
LtMt6 r £ fc bt«-o*>s. 

[0 12 6] ±xfc Lfc»|S|'«»SS11 1 <©»fp 

leo^T, H7^i"7n— ^^r— h«pSr#ffiLft3fiSb 

[0 12 7] «W«»3S«l«rfi»S^:<5»^ Mfflm 
I90^CPU91I1 sK^r/P 3^JE»«*«:ttJ*U 

1 1 0<ZV<— J-SrjftufcUfcflL CPU9K1 ^ 30 
y^PK ^y/P2, yn/B, 1I#SV1-SV 

tsgft, ^esp3 2oekKRic^tefflsixs^ *y- 

leis*tSRJC*rlH*ft**5 (Sio) o 

[0 12 8] ft*, I^^^7^x-^6 1ltgB^ 
1\ ftfCgeg 3 0 i: F C <h £ 40 

btiZftnt LTfc<o ft*5, etf>,t#&1f^g3 OK 

COM, zk28»#EE«0 KteZXotc^tbmfe 
U «I9 Ort^E«LT*5V^cffl[-C*>5o 
[0 12 9] jfc|£ x CPU 9 1J4, fiStyfTS 1 0 
0a»fe2l«StL-5#lMBl 0 0^b8fEai"SJl^x<7> 
igjgtioo $rA^i-5 (S2 0) o r©tl % mff-fe^ 
tTS3 2a>fe2^£jh,5efcff*B3 2 K*tt6^**;*f * so 
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<7)^g t 32 £>fitfcti<f-5§-£. Mft-fe^+TS 3 3^biH« 

Sft5S«S<b»3 3Jc*5»ts«Msf^^<oia*t33 (O& 

T«»«aFc^ft»ft*w*tb^i:. -<o*»ie 
sssgpi 1 o^iott^TKy ^ y -/uift*ffl[^*DSS*#^ 
+#teigee-e#ft < ft or tu-aspi 0 0 icioi^T ± 9 

««ft*i&Blffl3&SpriBt45. 0*0, ^gtrviJ-TS 
100^ iaSir>i^T S 3 2 ^-tyfTS3 3 

n-sgzma t°ioo (TK^aekKR/cojifTjeaL^ 

mim3 3\z&rtz>mmmM t° 33 ^^^^nitgsi- 
s e t \z x r> 3 0 titt&i-a * * * y -/v-i^tf 

[0130] BrJ£o£flii&£t 0 H» irii. 

g!3 0ie*Jt5*^fi8feKSJC^a«»fbRJ£^BfS 

1 0 o^b^ffi-r^TKy ^y— yua*3tf^<offlft^gu( 

V^ffiTfcSo Bf3£wS2piaSt 0 32 »t/t 0 33 t 

0^^tCffitgLT^oV^fcfltT*fe5o wW5 4S*ia« 

^MiiM3 0(7)fftt^^iej:t)iifi:^^ns i b 
coT*fc9, WeKJfcSJxftv^ Bf3eo*2pa 

J^t°ioo <t LTfi 2 4 0^2 6 0t, S^USt 0 32 fc 
LTfi2 8 0-3 0 0^ mmt^M t°33 ^ Ltlil 2 

o-i30T:^LTt>ctv\ ft*. B^IMbRjSfcakK 

95 3 2-CtTft9*frKii&««5 3 2©S*1S t°32 14 

[0131] «SJH-«»K«i 0Ofi»aMW»&JK 

[:Mt6o w(Oct5te^ffli 1 o^bSfEttJi-S*^ 
^ y ^ L^ilf lb t r ^ , #m 

gpi 1 oa>bj5ftfctii-*7M ^y— ^s^^^oi&Sfim 

1#SV5 * tt5«R«|fflOffi«0«j(&»SrW«i5 LTV^5 

ftSliKfti^^^L 1 2rtS:5iifiLTBfeK^fi3 Ort 
{eSAi-^^TK^, Sfgt3 0rt^eiSfT3 2^ 
I>*T 3 3^toV^T±IE*^#^i*X»i-Swfc^J:o 

FCrt<Wf»P«K5 8rtfciia-r5ri:»eJ:oT. 
FCiJ!a*Lfc»ai**t ^^(DWlftFC^ 
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[0 13 2] ±&<D&mm&3 0ft<D&m < gT3 

>L 9i6^»ttSixfcftiPfflE*7-r^L 1 l£&*LT 

3 5 t>sms«L f c^w^ fc i^g&oi&A t 

<45i^i:it CPU9ilt *R*sf«»FCXt*»16 
§13 S^-^n^M^/c^irV-y-TSFcS.^TS 3 5 

^- * — 6 1 Id J: 9 SrHffl-t* 5 - t \z X *) 

mMmniF cRxmmm 3 5 <om&t>m&<D&&\£i%i# 

[0 13 3] ftfgf 3 0^*#»ttfHB**^»UT 

«Si|^^^ry-KAtc#fc*&^Jx5J:5l-*5^. CP 

U 9 1 AW»*I-»JS LT«»ft»§S«±ff «rS* 20 

^ii#svi-sv7, ^^3, &m.mmmm# 
frv, 1 [zmm u (s 3 0) % «s 

^fm&^M 1 ±#<D'< 7>*<ot titzfflffl irntt £ o 

K^b«fB3 3 % 11^3 5, Wffij&FCCDi&Ste, 30 
[0 13 4] rcoi 5(at, i»»«»3Sll 1 *«Bf3feO 

oocpu9iwtm Bf3£^>AWfK**a* 4 b* 

M*lff^i^ti^)o CPU9ilt A^r^*ff-§- 
£§tfl&6£ (S4 0) , ft«rS*«#l!:a<3v^T. IE 
ISI9 5t;LlE«£ftTl^««#S V 1 OMilffSWIi: 40 

pu9iit m&T—^/wtpfrbs ikffim?km^\^ 

£ fix 1 >3 HRfi-Wfi f c m *H* 5 ftffirS* fc*hCi- 6 x 

s v 1 ^S«S*Lfe^vu^is4:»«PG 1 fci£ffi-i-*»J 
Sff^«t^ 0 rcoj:?^ 11# s v 1 cop^ili^ 
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[0 13 5] *fc % S5 0i^V>T. tfftllFCCK 
■f £ *«M*fcJ£ Cfc ^ * J -/KD{ftja*«:8H£ LfcC 
PU9 1I*. ftlC, fB«K«9 5^e>. #11#SV2 
-SV7, Rtf, ^ffiillfFRVCol^^P) 

CPU 9 Hi, ^iSx-*^ S4 0^SM*HJLfcftffif 

g#tos i: femes* s v 1 (ommtifffl t &±mm t 
tf-^ ^i:t#^h^ipg 1 - PG 7, & 
u\ ^fi«e*BiSE#FRv^amji-6»j»ft#s:*«i- 

6ttf LTfl^SftSfSSWl 1 0 S*t 

1 1 o.^^-t^l&^nsW^ ifi«6FCi:#t 
aAWSMtl-JSCS «fc 5tcft^*tb^r ifcft* (S6 
0) . 

[0 13 6] 4*5, rco^^, CPU9 1liMS*fl 

f^^nt^5WMFC^t6MI*l^J£ 
t5f-^lul^V^V^%tgiPG6 i: PG 7 1 

spt^o -rftfc-fe, cpu9KiMi^i:ta 

fc383&«Pi 1 o^v^TBkK^aEflEfcfta*^^/— ^ 
5 110 (^JD«i«fiJ^^<-^««&* Jx5 * * / 

[0 13 7] L*»U MttftffiffMtCttJRBffl 1 0 

cpu 9 #?atti oof^*sv^*p«^/— /^a-fr 

s 1 0 o\zttj&^%T-?^m^^x'<jisxft±mwp 
g sKmmm^&mmvxmmfrsv 5 t&mm^, efc 

[0 13 8] S 5 0 t S 6 0tC^tt5^^fTo/cC P 
U9 1ti s *^/WJX|g^3S»PGl— PG7JcWbT, 
ft^S^l-lC Ctz&mm# S V 1 - S V 7 <7) Wii^FBB t 
BBJhl»IIBi:*r»1-iW1iP«-8-*r, $*»i«#FRVf: 

(S7 0) „ «±RWUS40-S70 0 
t^tt^^Stt, *J«I9 0^CPU9 1^M^ 

[0139] S70T'CPU91iaot«^ 
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StPGl-PG4lt #1II#SV1~SV7{:MI 
K»«E^Wf«»»c9M!nJ*ix, II#SV1-SV7|: 
MMtefrFRVtOTf^^—fm-is CPU9 1^6 

[0140] r (om^k. i o o fcf±Affi«#fcjS 
13 0O&S95 3 2 t58«»^*P3 3Kli, A«f»#fc: 

FCfc^5*ffiK#as*flsU Mil&FC[:«t 
5, «R«-«?&FCtw. 

r.fca*-C#5. ^AP4 7bdl AffirS*^ 

JSi:ttO^«M7 0 ^Ltffgi < 
[0141] r r T\ ^Oj»»«}fe»B 1 "Ctt, Stt£ 

S9 su:Eift$;h/r^5^— *o5*>* iwsvi- 

SV7©Jfc«JSfctt, Jt3*UfcJ:5fc* »1«FCH 

[0142] -r&fr-^ r(oj»»wMfi«i'Ctt, ma 

#SVl-SV7Wit«3E»l 1 O^bflEtH 

y - KA0tttt««rftjl: pTIBftflF»«ai©-IMb«9l» 
*3i^T3fc«3£«3 0d^«ffli-5JIB»^Sr*»«»F 

fc fc5 J: 5 SV1-SV7 ©Jt«3eft«r^«>K 

[0 14 3] rttKiJ:9 % WiiFC(^t5Ml 

»^*:^m»FCO#ry-KAlcfi^prj|6i:4 
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lh-r5w<h^T^5 0 
[0 14 4] MM, CPU9 1^^SJWm§{tlo 

p g 5 n % s v 5 lt^vv 

[0 14 5] £A±, *»M«>»iB4lll£»ffi^ov^T8¥ 
10 Wl-RlfBL*:^ *3SMJi±IEj|J6SJKJi{cR3esn5t 

[0 14 6] Wtll ±IEOHJ67^!B^*5V^Tli. #m 
SfI5tc^«Ettj!Ko^^iag-r5«fiS:t-o^TIft^ Lfctfv 

liElLtti^. S/c, #MMBl*l*\ 

20 rt^j»tt«j«^inx.-cefe«ffl*«ESriE«"t-5 rtia 

*WS«^ttl6i-5»J-*^l»»^«a^^^o-S|J 
«rair-r5w4:36S-C#5i:it>^ SWfi^tfRJIfcRJS 

i"5 w £ *X?*««6ft6l«EOj»^ «t 5^bSrKJti"5 r fc 

[0 14 7] Sfc. ±e©MW*fc*5V*Ttt, 
130 <D#K£|S 3 2 . ATjex^MfefbA 3 3 tc*3tt 5 
30 * <D— BMb«*»ft «rBr*<0*F*ttH ft l-»J»i~ 5 BR 

VtT S 3 2 S 3 3 ^ffll^t^o 

v\ 

[0 14 8] JEJC ±|BOjHfc«»£*3^Ttt. 11# 
S V 5<DfcHPffl!l<£>ffi«t7'f >L 5 0^ x JBE^WS^Si: 
LT«it P R V 6 fcEH1-5«fifctt:oV* 

- 6tO"Ctt4<, «K#SV50APtfflPJ-*3W5^ 
40 ^HEESrB&— 5t£-T5r £ a* <^T'fc*U£. g| 1 

i-JE*WK# P R V 3 SrEE^WK^S £ LTffil^T 1> J: 
V\, r^»-frtcHJE*HSE#PRV6S:IE« J &T^tJ: 

[0 14 9] *fc, ±RO|tlS**^*5V^Ttt, fWUP* 

^9 OtcJ: 0J|M*«»^^5A«*»^fc*Tiai 
^^«K#SVl36>6flW <s t-5*R» (^^y-^) W 
«&S^r*^b, 1K#SV6 tftK#SV7«:Jt«1W«l 
b> iSSl 0 Olc«MM-5SPlfcfflOlllSfl.i:*i:*Ofltte 
'**:««i-5«*l2:ov^TRWU*:3fts. 
so »JS«IC*5V^"C, B 1 I^Mt#S V 6 t ■«#S V 
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»u &w&fcm<Df&ftk* t <o«i&* 

toitTXtbSiirS-^t?, 1 1 0<£>ajq<D7k<b$; 

2<z>&frE/Si&ft<fc«9 t>{Ku*2 0 0 < CSft) 

lil««#SV6 tm«#SV7Sr»J»LTt«tV\ Z<D 

m^h. 7kbiimt<D&&#x<Dm&\±&mui o o 

V7£rBEfiit:T<>:fcci:i\ J 
[0 15 0] 

Mitt, JK*ttfcttK««i*«^^9>f v±«c«Mft 
«M-*-St^-c#So *<oiz#>. JBfi-Wft— OA«fK* 

[0 15 1] &oT, *»WOl(R»«»ag«^ ( tixtf. 

^K«UTai1TS*acfc35S^#Siev^WjEE«tt«:* 30 
i-s*mwfe§SB4:»«-ra r. k sPtf * 5 D 
[0 15 2] LT, *3SWt-J:5«S!|s|-«a&3gBOil<E 

[mi] «^CJ:5Mii£I^^tIIit^ 

[112] HioMSWaftftB^iBibixfc^masr^ 

[EI 3] H2 0«SW«?6^K*tbix^:^ir/u&U!-fe^^^ 

[B4] BI4 (a) fi, H3l^-J-fe^l. — ^£T/ — 
K«^b*fc¥ffiH-Cfc!), HI 4 (b) ft. 0 3lOTf 
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[B5 ] ^5l^ s Hi<o«S«j6iSBJw«ffi*ixTV^ 

[S 6] Hl^i"«**«*«B^iW»^Dy^ia'C«> 
5o 

[13 7] ■ 1 lc»i1«»«WK«©M»*IB«rlftW-J"6 
[«F*^K^] 

i-*»«ttftfi. io-l»» 

2 0-*flW&8B, 2 1—**V^ 3 O-Sfg 
fi, 3 2-BMWB. 3 3-IRiMb», 3 5 -aiM. 
4 4 1a-ry-KllS, 4 1b-* 

y-K*««. 4 4 3;^^7^f* 

44a, 44b-77^ 4 5-jRfi, 4 7a-« 
^An, 4 7b-SSAP, 4 8a-7;-K#^ 
{±SP. 4 8 b-#y— KSMfXffiP* 4 9a-«# 
AP. 4 9 b--;#H^#fflCU 5 0 a, 5 0 b, 5 1 
a, 5 1b, 5 6, 5 7— BBPffi* 5 2, 5 3-* 5 

4 -mw#*ffi&, s 5 5 s -?&aiatK. 

7 8 0-#*», 8 1-4AP, 8 2- 

#fflP, 8 3-M 8 4-«, 8 5-#*. 8 6- 
*T»ft'ij\ 8 7-t8 = >f/K 8 

9 0—fHVPaSB, 9 2— ROM, 9 3-RAM, 94- 
A^^-h> 9 5-1MHSB, 1 0 0-#J&«|5, 11 
0-3KXffi. B-^d7, C — *y — 

h\ co-nyfyt, EM-KBfR FC-M1 
FRV-^Si», Ll-«7^^ L2 
-Bfc«ffi*7'r>\ L3, L4-2g7^V> L5-1 

— KSMf^-f >\ L8-*y-M^7^>, L 
9, Lll, L12, L13, L16-fi31*7>f 
>\ L10, LI 7,vftJl]l*I^7>f>', L14-* 
rtf*^^, L 1 9-JR»*^^^^7^^ L2 0 

•^??&7-<r>\ L3 0-M7^fy, L40-*7>f 
>\ L5 0-^7^>, LP1, LP2-E*il7 
LSI, LS2, LS3, LS4-»M7^ 
>\ Pl-lW^, P'2-*^/, P3-ft*P!l 
flc«ai3jfV^ PGl, PG2, PG3, PG4, PG 
5, PG6, PG7-/N/M^tg& PRV1, PR 
V2, P R V 3 , PRV4, PRV5, PRV6, PR 
V7-EEA«1#, R-ffi©u Ri-ftKAP, UC- 
3Hr/K SP— ir^U— SV1, S V 2 , S V 3 , 

5 V 4 , S V 5 , S V 6 , SV7-tI#, T3 2, T 
33, T35, T70, T110, T112-gif, 
Trl, T r 2, Tr3, Tr4, Tr5, Tr6, T 
r7-F7^^, TSlOO-^iryf, 
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